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This reference manual describes the Bur-
roughs B 100/B 200/B 300 Series Electronic
Data Processing Systems. These systems
are compact, high-speed, solid-state compu-
ters that use common components in several
problem-oriented equipment configurations.
They are capable of handling a wide variety
of data processing application media such as
punch cards, paper tapes, magnetic tapes
and MICR documents. Each system incor-
porates its own associated input and output
units, thus providing a greater throughput
capability.

It is intended that this publication provide
the user with reference information concern~
ing the characteristics and configurations of
the various systems that comprise the B100/
B 200/B 300 Series as well as their functional
capabilities, programing techniques, com-
ponent description and usage, special fea-
tures and operating functions.

The manual is divided into the following six
sections and provides a complete reference
guide for B 100/B 200/B 300 Series infor-
mation.

INTRODUCTION

SYSTEM DESIGN....Describes the various
systems in the B 100/B 200/B 300 Series.

SYSTEM UNITS....Depicts the peripheral
equipment that make up the various systems
in the B 100/B 200/B 300 Series.

STORED PROGRAM INSTRUCTIONS....De~
scribes the individual instructions which
control all processing by the systems.

SOFTWARE SYSTEMS....A discussion of the
use of the various software (Assemblers,
Compilers, Generators, Operating Systems,
Service Programs and Routines, and Trans-
lator Programs) used in the B 100/B 200/
B 300 Series.

TIMING CONSIDERATIONS....Illustrates and
describes the means to determine the proc-
essing time required for any particular ap-
plication.

INPUT/OUTPUT MEDIA AND FORMS DE-
SIGN....A description of the punch cards,
paper documents, record cards and journals
used with B 100/B 200/B 300 Series Systems.






GENERAL

1-1. Data processingisthe performanceofa
series of operations on specific data for the
purpose of achieving desired results. To
perform these operations, a data processing
system requires five basic functions: input,
control, storage, arithmetic, and output (fig-
ure 1-1).

STORAGE

| I

CONTROL

t

ARITHMETIC

INPUT

OUTPUT

Figure 1-1. Functions of a Data Processing
System
1-2. The input function transmits data to

the system by means of several devices,
depending on the desired input media.

1-3: The storage section retains the data
received from the input device until it is
required for operation by other sections of
the system.

1-4. The arithmetic function handles the
actual processing, or manipulation of data.
This is the computing unit of the system that
accomplishes all mathematical aspects of
problem solving.

1-1

SECTION
SYSTEM DESIGN

1-5. The output function transfers proc-
essed results from storage to the oufput
device(s).

1-6. The control function directs the flow
of data from input to storage, storage to
arithmetic, arithmetic to storage, and from
storage to output.

FUNCTIONAL DESCRIPTION

1-7. B 100/B 200/B 300 Series high-speed
components are designed to function together
as a total system. Through the use of
special buffering techmiques, each system
is able to maintain rated speeds of all com-
ponents despite differences in individual
unit speeds. In this manner, work flows
continuously through the system in the mini-
mum amount of time. All system operations
are directed by the program stored in the
central processor. Apowerfulthree-address
logic permits the use of a minimum number
of commands.

SYSTEM DESIGN

1-8. B 100/B 200/B 300 Series Systems
use only three types of components: input
units, central processors, and output units.
A basic system consists of a central proc-
essor and a minimum of one input and one
output unit. Systems can be expanded at the
installation site by the addition of input/
output units. (See table 1-1.)

B 100 SYSTEM DESIGN

1-9. The B 100 Series presently consists
of three major models and/or reference



designations, the B 160, B 170, and B 180
Systems.

B 160 System

1-10. The B 160 (figure 1-2), is designed
for punched card processing. It is capable
of reading 475 cards-per-minute, punching
300 cards-per-minute, and printing 475 lines-
per-minute. This system can combine in a
single run collating, calculating, summariz-
ing, summary punching, and printing opera-
tions which presently require multiple runs
in conventional tabulating equipment. The
components which make up a typical B 160
system are:

Central Processor (table 1-1)
Card Reader

Card Punch

Line Printer

B 170 System

1-11. This system (figure 1-3), is designed
to handle as input media, MICR encoded
documents, punched cards, and magnetic
tape. As a financial institution system, it
features the processing of MICR checks and
deposits at speeds up to 1200 items~per-
minute. As output media, the system pre-
pares magnetic tape, punched cards, and is
unique in that it automatically produces up
to six complete detail and master listings
which show the identity, amount, and dis-
tribution of every MICR item processed in
proof, transit, and other operations. As a
general - purpose system, it includes all
punched cards and line printing capabilities
of the B 160 System along with magnetic
tape processing. The components that are
used with the B 170 System are:

Central Processor (table 1-1)

Card Reader

Card Punch

Line Printer

Multiple Tape Lister

Magnetic Tape Units (1 to 4)

Sorter-Reader

Figure 1-2.

B 160 System

1-2
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B 200 SYSTEM DESIGN

1-13. The B 200 Series presently consists
of three major models and/or reference
designations, they are: VRC, B 260, B 270,
B 280 Series; the Improved Model B 260,
B 270, B 280 Series, and the B 263, B 273,
B 275 and B 283 Series. The primary
differences between these systems are in
the central processor capabilities.

NOTE

For information regarding the VRC
system, consult the VRC Reference
Manual.

B 260 System

1-14. The B 260 (figure 1-5) is a high-
speed card processing system. It is capable
of reading up to 1600 cards-per-minute,
punching 300 cards-per-minute, and printing
700 lines-per-minute. This system cancom-
bine in a single run, collating, calculating,
summarizing, summary punching, and print-
ing operations which presently require mul-
tiple runs in conventional tabulating equip-
ment. The components which make up a
typical B 260 System are:

Central Processor (table 1-1)
Card Reader (1 or 2)

Card Punch

Line Printer

or
Multiple Tape Lister (1 or 2)

B 270 System

1-15. This system (figure 1-6) is designed
to handle, as input media, MICR encoded
documents, punched cards, and magnetic
tape. As a financial institution system, it
features the processing of MICR checks and
deposits at speeds up to 1565 items-per-
minute. As output media, the system pre-
pares magnetic tape, punch cards, and is
unique in that it automatically produces up
to 12 complete detail and master listings.
These show the identity, amount, and dis-
tribution of every MICR item processed in
proof, transit, and other operations. As a
general - purpose system, it includes all
punched cards and line printing capabilities
of the B 260 System along with magnetic
tape processing. The system may also be
used as an off-line satellite for large-scale
computer systems. The components that are
used with the B 270 System are:

Central Processor (table 1-1)
Card Reader (2 if sorter-reader not used)
Sorter-Reader
Card Punch
Magnetic Tape Storage Unit (1 to 6)
Line Printer
or
Multiple Tape Lister (1 to 2)

Figure 1-5.

B 260 System



Figure 1-6. B 270 System

B 280 System

1-186.
h
venience of punched card processing. The
B 280 can also be used as a low cost
magnetic tape data processing system or as
an off-line system performing peripheral
operations for large-scale or medium-scale

The B 280 (figure 1-7) unites the
igh-speed and storage capabilities of mag-
etic tape with the productivity and con-

computers. The following input/output units
are used in a B 280 System:

Central Processor
Card Reader (1 or
Card Punch
Magnetic Tape Unit (1 to 6)
Line Printer

or ’
Multiple Tape Lister (1 or 2)

Figure 1-7.

B 280 System

1-5



IMPROVED B 200 SYSTEMS
Improved B 260 System

1-17. This system (figure 1-8) is also a
high-speed punched card processing system.
It is capable of reading a maximum of 1600
cards-per-minute, punching 300 cards-per-
minute, and printing 1400 lines-per-minute.
This system can also combine in a single
run, collating, calculating, summarizing,
summary punching, and printing operations.
However, the design and application of this
system is expanded to handle paper tape
input and provide paper tape output through
the addition and incorporation of the B 341
Paper Tape Punch and the B 141 Paper Tape
Reader. Also, two line printers can be used
simultaneously with this system when one
of the printers contains a dual printer
module. The components that are used with
the Improved B 260 Systems are:

Central Processor (table 1-1)
Card Reader (1 or 2)
Paper Tape Reader (1 or 2)
Card Punch
Paper Tape Punch
Line Printer (1 or 2)
or
Multiple Tape Lister (1 or 2)

Improved B 270 System

1-18. This system (figure 1-9) features
added throughput capability by handling paper
tape input and paper tape output with the
addition of the B 341 Paper Tape Punch and
the B 141 Paper Tape Reader to the system.
The Improved B 270 System may also be
used as an off-line satellite for large scale
computers. Two line printers can be used
with this system when one of the printers
contains a dual printer module. The compo-
nents associated with the Improved B 270
are:

Central Processor (table 1-1)

Card Reader (2 if sorter-reader not used)

Paper Tape Reader (2 if sorter-reader
not used)

Sorter-Reader

Card Punch

Paper Tape Punch

Magnetic Tape Unit (1 to 6)

Line Printer (1 or 2)
or

Multiple Tape Lister (1 or 2)

Figure 1-8.

Improved B 260 System



Figure 1-9. Improved B 270 System

Improved B 280 System

1-19. The Improved Model B 280 (figure
1-10) has the flexibility of handling the high-
speed card processing applications of the
Model 0 B 260 System with the added ad-
vantage of magnetic tape storage as well as
providing paper tape input and paper tape
output capability. However, it can also be
used as a low-cost Electronic Data Process~
ing system or as an off-line satellite for
large-size computer systems. Two line
printers may be used with this system if

one of the printers contains a dual printer
module. The following input/output units are
associated with the Improved B 280 System:

Central Processor (table 1-1)
Card Reader (1 or 2)
Paper Tape Reader (1 or 2)
Card Punch
Paper Tape Punch
Magnetic Tape Unit (1 to 6)
Line Printer (1 or 2)

or
Multiple Tape Lister (1 or 2)

Figure 1-10.

Improved B 280 System



B 263, B 273, B 275, B 283 SYSTEMS

B 263 System

1-20. This system (figure 1-11) includes
all the high-speed card processing capa-
bilities of the Model 0 B 260 Systems. How-
ever, the B 263 features an expanded memory
option. This option provides the user with
the choice of either of two memory modules:
one memory module has a capacity of 4800
characters, the other memory module has a
capacity of 9600 characters. Two line printers
or two multiple tape listers can be used with
the B 263 System when one of the printers
contains a dual printer module. The input/
output units associated with the B 263 Sys~
tem are:

Central Processor (table 1-1)
Card Reader (1 or 2)
Paper Tape Reader (1 or 2)
Card Punch
Paper Tape Punch
Line Printers (1 or 2)
or
Multiple Tape Listers (1 or 2)

B 273 System

1-21. This system (figure 1-12) features
optional expanded memory (up to 9600 char~
acters), on-line random access storage capa~
bility, and a data communication system.

Together these features provide a wider
range of user applications by featuring 480
million alphanumeric characters of stored
information, and a means of handling an ex-
tremely broad range of inquiry traffic re-
quirements. In addition, the system incor-
porates high-speed magnetic tape processing
capabilities as well as maintaining those
capabilities of the Improved B 270 System.
Two line printers may also be used with
this system if one of the printers contains
a dual printer module. The input/output
units associated with this system are:

Central Processor (table 1-1)
Card Reader (2if sorter-reader is not used)
Paper Tape Reader (2 if sorter-reader is
not used)
Sorter-Reader
Card Punch
Paper Tape Punch
Magnetic Tape Unit (1 to 6)
Supervisory Printer
Line Printer (1 or 2)
or
Multiple Tape Lister (1 or 2)
Disk File Control Unit (1)
Disk File Storage Unit (1 to 10)
Disk File Storage Module (1 to 40)
Data Communication Control Unit (1)
Teletype Terminal Unit (1 to 15)
Typewriter Terminal Unit (1 to 15)
Typewriter Station (1 to 120)
TWX Terminal Unit (1 to 15)

Figure 1-11.

B 263 System



Figure 1-12.

B 275 System

1-22. TheB 275 System is designed to handle
as input media, MICR encoded documents
and punched cards. It does not feature the
Magnetic Tape input capability. This system
is available witheither 4.8 Kmemoryor 9.6 K
memory. When a 9.2 K memory is utilized,

Figure 1-13.

B 273 System

the system features Paper Tape Input and
Paper Tape Output. The input/output units
associated with the B 275 are (Figure 1-13):

Central Processors (table 1-1)
Card Reader

Card Punch

Sorter-Reader

B 275 System

1-9



B 283 System

1-23. The B 283 (figure 1-14) is a power-
full high-speed punched card and magnetic
tape system. It features the capability of
on-line random access storage and data
communication inquiry, paper tape input, and
paper tape output, plus the availability of
either of two memory modules: 4800 char-
acter capacity, and 9600 character capacity.
Another feature of this system is that two
line printers may be used simultaneously
when one of the printers contains a dual
printer module. The following input/output
units are used with the B 283 System:

Central Processor (table 1-1)
Card Reader (1 or 2)
Paper Tape Reader (1 or 2)
Card Punch
Paper Tape Punch
Magnetic Tape Unit (1 to 6)
Supervisory Printer
Line Printer (1 or 2)

or
Multiple Tape Lister (1 or 2)
Disk File Control Unit (1)
Disk File Storage Unit (1 to 10)
Disk File Storage Module (1 to 40)
Data Communication Control Unit (1)
Teletype Terminal Unit (1 to 15)
Typewriter Terminal Unit (1 to 15)
Typewriter Station (1 to 120)
TWX Terminal Unit (1 to 15)

B 300 SYSTEM

1-24. The B 300 System is designed to
function as a tailored system for individual
data processing requirements. For example,
the basic processor, which includes 4800
character positions of core storage and 132
print positions capability as standard, op~-
erates as a punched card system. However,
through means of additional optional modular
features, the system may be made to function
as a magnetic tape system, a disk file and
data communication system, or as an MICR
bank data (or transit) system. The systemis
expandable to 19.2 K characters in three
memory sizes (4.8 K, 9.6 K, or 19.2 K) at
any time to meet the changing applicational
needs as they occur. (See table 1-1 for
complete system configuration and optional
features.)

SYSTEM CONFIGURATIONS

1-25. The System Configurations Chart
(table 1-1), specifies exactly what features,
modules, and input/output units are standard,
optional or not available for every model
of the B 100/B 200/B 300 Systems,

Figure 1-14.

B 283 System

1-10



1-26. Certain approved Customer Engin-
eering Requests (CER's) are indicated where
appropriate in table 1-1. These features
are to be ordered, where noted by the CER
number listed. When referring to the table,
several notations must be observed, namely:

STD - Standard. This feature is incor-
porated in the central processor
specified, at no extra cost.

OPT - Optional. This feature is available
as a factory or field installed
option for the central processor
specified.

A - Applicable. The input/output unit
can be attached to the central
processor specified.

A) -

CER -

Applicable requiring central proc-
essor modules specified. The in-
put/output unit can be attached to
the central processor specified by
adding the appropriate module or
control as indicated by alpha key

0.

Not Applicable. The feature or
input/output unit is not attachable
to the central processor specified.

Custom Engineering Request. The
feature is field or factory instal-
lable.



TtL-1

TABLE 1-1

Burroughs B 100 B 200 B 300 System Configurator

LEGEND: STD - Standard. Feature included in processor specified. A () - Applicable but requires processor modules specified by ().
OPT - Optional. Feature available as factory or field installed option for processor specified. NA - Not applicable.
A - Applicable. 1/0O Unit can be attached to processor specified. CER - Custom Engineering Request. Field or Factory installable.
PROCESSORS
COMPONENTS B 300 B 263 B 273 B 275 B 283 B 260 B 270 B 280 B 160 8170 B 180
MEMORY MODULES
800/802 Additional 4800 Characters OPT OPT OPT OPT OoPT NA NA NA NA NA NA
801/803  Additional 9600 Characters (1) OPT OPT OPT OoPT OPT NA NA NA NA NA NA
1/Q CONTROL MODULES
(23) A 810 MICR Sorter OoPT OPT STD STD OPT NA STD NA NA STD NA
B 811  Paper Tape OPT OrT oPT oPT OPT NA NA NA NA NA NA
812  MICR Sorter/Paper Tape (2) OPT OPT OPT OPT oPT NA NA NA NA NA NA
C 813 Supervisory Printer OPT OPT orT OPT OPT NA NA NA NA NA NA
D . 814  Magnetic Tape OPT OPT STD OPT STD NA STD STD NA STD STD
€ 815 Disk File (3) OPT oPT STD OorPT STD NA NA NA NA NA NA
F 816 Data Communications (4) OoPT oPT STD OPT STD NA NA NA NA NA NA
Card Reader STD STD STD STD STD STD STD $TD STD STD STD
Card Punch STD STD STD STD STD STD STD STD STD STD STD
Printer/Lister STD STD STD ST0 STD STD STD STD STD STD STD
817 Auxiliary Output Control NA NA NA NA NA NA NA NA NA NA NA
PROCESSOR COMMAND MODULES
830 Transfer and Branch Command orT CER 1305 CER 1305 CER 1305 CER 1305 NA NA NA NA NA NA
831 Transfer and Translate Command opPT NA NA NA NA NA NA NA NA NA NA
832 Interrogate Command OoPT NA NA NA NA NA NA NA NA NA NA
833 Data Compress and Expand Command OPT NA NA NA NA NA NA NA NA NA NA
834 Binary Card Read/Punch Command OoPT NA NA NA NA NA NA NA NA NA NA
G 835 B 300 Lister Command orPT NA NA NA NA NA NA NA NA NA NA
H 836 16-Pocket Sorter Control OPT NA CER 1268 CER 12468 NA NA CER (5) NA NA NA NA
837 Selective Stacking Control for 8 304 Punch OPT CER 1123 CER 1123 CER 1123 CER 1123 NA NA NA NA NA NA
PROCESSOR FEATURE MODULES
850 i Sense Switches (6) OPT NA NA NA NA NA NA NA NA NA NA
851 ¢ Card Read Early Release oPT CER 1126 CER 1126 CER 1126 CER 1126 NA NA NA NA NA NA
K 852 66KC Control for B 422 oPT OPT oPT OPT OPT NA NA NA NA NA NA
L 853 72KC Control for B 425 orPT NA NA NA NA NA NA NA NA NA NA
854 Printer-Lister Selector Switch (7) OPT OPT OoPT OPT OPT NA OPT NA NA OPT NA
855 Card Reader Busy Branch STD STD STD STD STD OPT OPT OPT NA NA NA
Dual Card Reader Control STD STD STD STD STD S0 STD STD NA NA NA
M 856 132-Print Position Capability STD OPT OPT OPT OoPT NA NA NA NA NA NA
B 100 1/O Adapters:
N Adapter to Use B 124 with B 160 NA NA NA NA NA NA NA NA OoPT NA NA
P Adapter to Use B 124 with B 170 NA NA NA NA NA NA NA NA NA OPT NA
Q Adaopter to Use B 124 with B 180 NA NA NA NA NA NA NA NA NA NA OPT
R Adapter to Use B 321 with B 160 NA NA NA NA NA NA NA NA OPT NA NA
S Adapter to Use B 321 with B 170 NA NA NA NA NA NA NA NA NA OPT NA
T Adapter to Use B 321 with B 180 NA NA NA NA NA NA NA NA NA NA OPT
0] Adapter to Use B 102, B 103 & B 104 with B 170 NA NA NA NA NA NA NA NA NA [el4) NA
v Adapter to Use B 322 with B 170 NA NA NA NA NA NA NA NA NA oPT NA
FOOTNOTES: (1) Additional 4800 Character Memory Module is a prerequisite for installing an 5) CER 1334 for Model 0 and CER 1333 for Model 1 B 270's.
additional 9600 character Memorg Module. g6§ Interrogate Command Module is a prerequisite.
(2) If both MICR Sorter-Reader and Paper Tape units are required, specify MICR 7) Whenever a printer and a lister are part of a system, this selector is re-

Sorter/Poq_or Taé;e Module. quired.
53) Magnetic Tape Control Module is a prerequisite.
4) Magnetic Tape and Disk File Control Modules are a prerequisite.
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FOOTNOTES:

TABLE 1-1 (cont)

Burroughs B 100 B 200 B 300 System Configurator

LEGEND:

STD ~ Standard. Feature included in processor specified.
OPT - Optional. Feature available as factory or field installed option for processor specified.
A - Applicable. 1/O Unit can be attached to processor specified.

A () - Applicable but requires processor modules specified by ().
NA - Not applicable.
CER - Custom Engineering Request. Field or Factory installable.

NCESSORS
COMPONENTS \ 8 300 B 263 B 273 8 275 B 283 B 260 8 270 B 280 B 160 B 170 B 180
INPUT UNITS
SORTER-READERS
B 102 13-Pocket w/Standby (1565 DPM) (9) A (A) A (A) A A A (A) NA A NA NA A (V) NA
B 103 13-Pocket w/ or w/o Endorser (1565 DPM)(22) A (A) A (A) A A A (A) NA A NA NA A (V) NA
B 104 13-Pocket w/o Standby (1565 DPM) A (A) A (A) A A A (A) NA A NA NA A (U) NA
B 106 13-Pocket w/Standby (1200 DPM) (9) A (A) A (A) A A A (A) NA A NA NA A NA
8107 13-Pocket w/Endorser (1200 DPM) (22) A (A) A (A) A A A (A) NA A NA NA A NA
B 116 16-Pocket w/ or w/o Endorser (1565 DPM) (22) A (A)(H) A (A)(H) A (H) A (H) A (A)(H) NA A (H) NA NA NA NA
CARD READERS
8122 200 CPM (10) A A A A A A A A A A A
8123 475 CPM A A A A A A A A A A A
B 124 800 CPM A A A A A A A A A (N) A(P) A(Q)
B 129 1400 CPM A A A A A N4 NA NA NA NA NA
PAPER TAPE READER
B 141 500 - 1000 Characters/second A (B) A (B) A (B) A (B) A (B) NA NA NA NA NA NA
OUTPUT UNITS
CARD PUNCHES
B 303 100 CPM A A A A A A A A A A A
B 304 300 CPM A A A A A A A A A A A
PAPER TAPE PUNCH
B 341 100 Characters/second A (B) A (B) A (B) A (B) A (B) NA NA NA NA NA NA
PRINTERS
B 320 120 p.p. - 475 lpm - A A A A A A A A A A A
B321 120 p.p. - 700 Ipm A A A A A A A A A (R) A (S) A (T)
B325 132p.p. - 700 lpm A A (M) A (M A (M) A (M) NA NA NA NA NA NA
8328 120 p.p. ~ 1040 lpm mox. A A A A A A A A NA NA NA
B 329 132 p.p. - 1040 Ipm max. A A (M) A (M) A (M) A (M) NA NA NA NA NA NA
940 Dual Printer Control (17) A A A A A A A A NA NA NA
MULTIPLE TAPE LISTERS
B 322 1565 lpm Numeric A (G) A A A A A A A NA A (V) NA
B 323 1565 lpm Alphanumeric A (G) A A A A A A A NA NA NA
B 326 1250 Ipm Numeric A (G) A A A A A A A A A A
B 332 1565 Ipm Master Alphanumeric A (G NA NA NA NA NA NA Na& NA NA NA
B 333 1565 Ipm Slave Alphanumeric (12) A (G) NA NA NA NA NA NA NA NA NA NA

(9) Some programing restrictions are imposed on demand feed operations.

(10) Optional Card Reader features are not applicable to the B 122.
(11) Dual printer control functions with any combination of printers.

(12) B 332 Master Lister is a prerequisite. One or two B 333 Slave Listers can be
attached to a B 332.
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TABLE 1-1 (cont)

Burroughs B 100 B 200 B 300 System Configurator

LEGEND: STD - Standord. Feature included in processor specified. A () - Applicable but requires processor modules specified by ().
OPT - Optional. Feature available as factory or field installed option for processor specified. NA - Not applicable.
A - Applicable. 1/O Unit can be attached to processor specified. CER - Custom Engineering Request. Field or Factory installable.

PROCESSORS
COMPONENTS 8 300 B 263 8 273 8275 B 283 B 260 B 270 B 280 8 160 B 170 B 180

INPUT/OUTPUT UNITS
MAGNETIC TAPE UNITS

B 421 18 - 50 KC ot 90 ips A (D) A D) A A (D) A NA A A NA NA NA
B 422 24 66 KC at 120 ips A (D)(K) A (D)(K) A (K) A (DXK} A (K) NA NA NA NA NA NA
B 423 24 KC at 120 ips A (D) A (D) A A (D) A NA A A NA A A
B 425 18- 50 - 72 KC ot 90 ips A (D)(L) NA NA NA NA NA NA NA NA NA NA
TYPEWRITER
B 495 Supervisory Printer A Q) A (©) A Q) A (C) A©Q NA NA NA NA NA NA
DF & DC CONTROL UNITS
B 450 Basic DF/DC Cabinet A A A A A NA NA NA NA NA NA
B 452 Basic DF/DTTU Cabinet A NA NA NA NA NA NA NA NA NA NA
B 247 Disk File Control (13) A (D) (E) A (D)(E) A (E) A (E)(D) A (E) NA NA NA NA NA NA
B 248 Data Communication Control (13) A DYE)(F)| A DYE)(F)| A (E)(F) ADEF] A EEF NA NA NA NA NA NA
B 249 Data Transmission Control A (D) (E) NA NA NA NA NA NA NA NA NA NA
B 451 Disk File Expanded Control (14) (24) A A A A A NA NA NA NA NA NA
DISK FILE DEVICES
B 471 Electronics Unit (15) A A A A A NA NA NA NA NA NA
B 475 Storage Module (16) A A A A A NA NA NA NA NA NA
B 478-1 Data Memory Bank A NA NA NA NA NA NA NA NA NA NA
B 478-2 Additional Data Memory Bank Storage A NA NA NA NA NA NA NA NA NA NA
DATA COMMUNICATION DEVICES
B 481 Teletype Terminal (17) (18) A A A A A NA NA NA NA NA NA
B 483 Typewriter Terminal (18) A A A A A NA NA NA NA NA NA
B 493 Typewriter Inquiry Station (19) A A A A A NA NA NA NA NA NA
B 484 Dial TWX Terminal (18) (20) A A A A A NA NA NA NA NA NA
B 486 Central Terminal (18) (21) A NA NA NA NA NA NA NA NA NA NA
B 487 Dato Trans. Terminal Unit & Line Adapters (25) A NA NA NA NA NA NA NA NA NA NA
FOOTNOTES: (13) Maximum combination of 2 units to a B 450. (22) Endorser feature applies optionally only to B 103 and B 116. Start/Stop Bar
(14) Maximum of two B 457 units to a B 450. is standard on B 116 and is optional for B 103 only.
(15) Maximum of ten B 471 Electronics Units per B 247. (23) Alphabetic key cross references processor modules that are required with
(16) Maximum of five B 475 Storage Modules per B 471. Input/Output Devices.
(17) One buffer size available: 240 characters. (24) When system includes more than one processor, or more than five B 471's, a
(18; Maximum of any 15 terminal units available on a B 248. second B 451 is required.
(19) Maximium of eight B 493's per B 483. (25) Maximum of four B 487 DTTU's and sixty-four Line Adapters. Requires B 452
(20) B 484 serves a maximum of 399 Teletype units. Basic DF/DTTU Cabinet. Maximum two B 487 DTTU’s per B 452.
(21) B 486 serves a maximum of ninety-six B 606 Teller Consoles.

CER'S CER'’S referenced under PROCESSOR COMMAND MODULES and PROCESSOR FEATURE MODULES are to be ordered, where indicated, by CER number after ob-
taining approval from Home Office Product Support via your District Office.




GENERAL

2-1. System units are those units which are
separate from the main computer (central
processor) and which perform independently
of the central processor, but are alwaysunder
program control of the central processor. The
system units are sometimes referred to as
input/output equipment.

2-2. This section describes the central
processors and the system units that are used
with the B 100/B 200/B 300 Series. Included
in this description are the operating char-
acteristics, controls, and indicators.

CENTRAL PROCESSORS

2-3. The central processors contain the
buffers, electronic circuitry, and internal
logic necessary to control all input, output,
formatting, checking, logical decisions and
basic arithmetic functions (figure 2-1).

Magnetic Core Storage

2-4. Magnetic core storage is used in the
central processor to store program instruc-
tions and data during processing runs. The
use of magnetic core storage permits rapid
access to the data stored in memory. The
central processors contain either 4800, or
9600 or 19,200 positions of internal magnetic
core storage, depending on the model of the
particular central processor.

SECTION
SYSTEM UNITS

A 4

Figure 2-1. Central Processor

2-5, Each character position of memory
consists of seven magnetic cores. Magnetic
cores are '"doughnut" shaped devices that
have the inherent characteristics of becoming
magnetized, and remaining so, when a current
is passed through the center of the core
(figure 2-2). The direction of magnetic lines
of force about the core depends upon the
direction of the current through the center of
the core. If the current is passed through the
core in the opposite direction, the direction
of the magnetic lines of force will be re-
versed. The resultant magnetism is thereby
designated as a bit (on or one) or no~bit (off
or zero) condition. In either case the coreis
magnitized; the "on" and "off'' designations
are strictly arbitrary. Six of the cores in
each character position are usedto represent
data; the seventh is used for internal parity
checking.



CORE "OFF~

CORE "ON~

Figure 2-2. Magnetic Core Conditions

2-6. Figure 2-3 illustrates one position of
memory with the value of each core shown
above. If a core is magnetized in the "ON"
direction, the core will represent the value
shown. Figure 2-4 depicts the coding of digits
zero through nine in magnetic core storage.
A shaded "doughnut" indicates that the core
is "on". The four-level (8, 4, 2, 1) method
of representation of numbers is known as
Binary Coded Decimal (BCD). The other
three levels of each character position (P,
B, A) are used for parity checking, alphabetic
and most special characters representation.
Alphabetic and most special characters are
represented by a combination of numeric and
the A and/or B cores.

Figure 2-3. One Memory Position
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Figure 2-4. Magnetic Core Character

Representation

2-7. When a character enters the central
processor, its bit count is checked. If the
bits are even, the parity core for that char-
acter location will be turned on. If the number
of bits in the characteris odd, the parity core
will be turned off. Thereafter, as data is
processed internally or transferred to an
output unit, the number of "on'" cores ineach
character is accumulated. Whenever aneven
core count results, the system will stop,
indicating the type and location of the error.

2~8. In punched card code, the alphabetic
characters are represented by a numeric (1
through 9) and zone (12, 11 and 0) punch. In
the central processor memory, the alphabetic
characters are represented by the same
numeric character plus a zone punch value of
A, B, or A and B. For example:

12 ZONE —A 11 ZONE —B 0 ZONE — AB
A-A, 1 J-B, 1
B-A, 2 K-B, 2 S—-A, B, 2
C-A,3 l-B,3 T-A,B,3
D—A, 4 M-B, 4 U-A,B, 4
E-A, 5 N-B, 5 V—-A,B, 5
F-A, 6 O0-B, 6 W-A,B, 6
G-—A,7 P-B,7 X-A,B,7
H-A, 8 Q-B, 8 Y-A,B, 8
I-A,9 R-B, 9 Z-A B9

Buffering

2~-9. The transfer of information between the

central processor and selected input/output

NUMERIC



units is aided by the use of buffers. These
buffers serve as temporary storage areas
for the data being transferred from the
central processor to an input/outputunit, and
data being transferred from an input/output
unit. Buffers are capable of accepting data
at one transfer rate and transferring it later
at a different rate of speed (measured in
characters per second). At the same time,
they permit the central processor to continue
computing during the more time-consuming
input/output operations.

2-10. An input buffer accepts data from an
input unit at the speed of that unit, which is
relatively slow. When the central processor
calls for this input data, the buffer transfers
it at a greatly increased rate of speed. An
output’ buffer accepts data from the central
processor at central processor speed and
makes this data available to an output unit
at the slower speed of the output unit.

2-11., By communicating with the buffers,
the central processor is capable of trans-
mitting and receiving information at high
speeds. For example, the speed of the B 321
Line Printer is 700 lines per minute (120
characters per line) or a total of 1400
characters per second. The output buffer
accepts print data at the rate of 92,300
characters per second and transfers the data
to the printer at 1400 characters per second.
Once the central processor has prepared a
line of print, the information is transferred
to printer buffer in approximately 1.3 milli-
seconds. The central processor is then free
to continue processing additional data for
future printings. During the following 84.4
ms. while the central processor continues
to operate, the printer buffer transfers the
information just received to the print section.
By the time the line of print has been proc-
essed (printed), the central processor will
normally have prepared additional informa-
tion for printing. Thus, multiple operations
can take place at the same time.

n
W

2-12. The timing sequence is reversed for
input operations. For example, if a punched
card is read, its contents are transferred
to one of the central processor inputbuffers.
During this data transfer, the central proc-
essor is free to continue its normal opera~
tions. When the central processor requires
punched card input information, the contents
of the previously filled input buffer are trans-
ferred to memory within 2 ms. As soon as
the contents of the buffer have been trans-
ferred to the central processor memory,
the card reader refills the buffer with addi-
tional information for future use by the cen~
tral processor. During the period that the
buffer is being refilled, the central proc-
essor is free to continue its normal proc-
essing operations.

B 100, MODEL O AND IMPROVED
MODEL O CENTRAL PROCESSOR

2-13. The central processor used in B 100,
Model 0 and Improved Model 0 Systems is a
solid-state, digital computer with amagnetic
core memory storage of 4800 alphanumeric
and symbolic positions. Each position con-
tains seven-bits; six areusedfor information
representation and the seventh for parity
checking. Every position in memory is in-
dividually addressable by a three-character
address, thus permitting variable lengthdata
fields. The internally stored programs utilize
an instruction format of 12-character fixed
word length with a three-address command
structure.

2-14. The magnetic core storage is com-
posed of 40 sections; each section is composed
of 10 fields and each field is composed of 12
characters. The hundred's position of the
address represents the section, the ten's
position represents the field, and the unit's
position represents the character.

2-15. The memory map (figure 2-5) gives
the address for every position of memory.
The sections are addressed by the 10 numeric
digits (0-9), 26 alphabetic characters, and
four special characters (+ - blank 1).
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2~-16. The fields within each section are
addressed by the Arabic numerals 0-9 and the
characters within each field are sequentially
referenced by 0, 1, 2, 3, 4, 5, 6,7, 8, 9, #
and @ (figure 2-6).

SECTION FIELD CHARACTER
0 0 0
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5
6 6 6
7 7 7
8 8 8
9 4 14
+0 #
A @
B

Cc
D

E

F

G
H

|
—0
J

K

L
M
N
(o]

P
Q

R

Blank

/

S

T

U

v
w
X

Y

y4

Figure 2-6. Character Address

B 263/B 273/B 275 AND B 283 CENTRAL
PROCESSOR

2-17. The central processor used in these
systems includes all of the features of the
B 100, Model 0, and Improved Model 0
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Central Processor, plus it incorporates the
following new and improved features (see
table 1-1):

a. Expanded Memory-Either of three mem-

ory modules are available for use with
the B 263, B 273, and B 283 Systems. One
memory module has a 4800 character ca~
pacity, the second memory module fea~
tures a 9600 character capacity and a
third features 19.2 K character capacity.
The latter half of the 9600 character
module is addressed with a B-bit in the
tens position of the instruction address.
The B-bits and associated indicators are
added to the memory address register
and instruction register. The load in-
struction reads data into memory from
reader 1 unit until all data is read or
memory is filled, either 4800, 9600, or
19.2 K characters. The expanded mem-
ory capability does not alter the buffering
abilities of the central processor.

. Disk File System - A B 450 Disk File/

Data Communication Basic Control,
B 247 Disk File Control Unit, a B 472
Disk File Storage Unit, and aB475 Disk
File Storage Module can be used on
B 273 and B 283 Systems only,when a
magnetic tape/disk module is installed
in the central processor. Necessary
commands are included in the central
processor for programmatic control.

. Data Communications System - A B 450

Disk File/Data Communication Basic
Control, a B 248 Data Communications
Control Unit, a B481 Teletype Terminal
Unit, a B 483 Typewriter Terminal
Unit and a B 493 Typewriter Station
may be used with a B 273 or B 283
Central Processor only, when a data
communication module and a magnetic
tape/disk file module is installed in the
central processor. All the necessary
commands have been added to the cen-
tral processor for programmatic con-
trol (section 3).



d. Supervisory Printer - With accommo-

dation for installation of a supervisory
module on the central processor, a
B 495 Supervisory Printer may be used
with B 273 and B 283 Central Processors
only. All appropriate commands have
been added to the central processor
for programmatic control (section 3).

. High Speed Tape Compatibility - High
Speed Magnetic Tape Units, Model B 422,
may be used with B 273, B 283 Central
Processors. These units have a tape
speed of 120 inches per second and a
packing density of both 200 (24 KC)
and 555.5 (66 KC) frames per inch.
B 421 (90 inches per second), B 422
(120 inches per second), and B 423
(120 inches per second) Magnetic Tape
Units cannot be intermixed on a system.
A 66 KC module must be installed in
the central processor of B 273 and
B 283 Systems in order to use the
B 422 Magnetic Tape Units.

Bull Code Compatibility - A special
version of the 800 CPM reader provides
for bull code compatibility. This card
reader will read only 80-column Hol-
lerith cards punched with a modified
Bull T-8 code. The line printer, in-
corporating a print drum with the Bull
character set, provides compatibility
for the printing of Bull codes. When the
Bull Card Code Module is installed in a
processor, Bull card codes can be
punched on the standard punch (B 303
or B 304). The punch command permits
punching BCL, Bull, and ICT card
codes. See ICT Code Compatibility.

. ICT Code Compatibility -~ A special ver-
sion of the 800 CPM reader provides
for both BCL and ICT code compat-
-ibility, but not on the same run. A
manual switch can be set by the operator
for either code. A line printer incor-
porating the ICT character setprovides
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compatibility for the printing of ICT
codes.

When the processor includes the ICT
Card Code Module, ICT codes can be
punched. However, only 80-column
Hollerith cards with an expanded version
of the ICT 5-3 zone (A-2) code can be
read or punched. The Bull Card Code
Module can be installed along with the
ICT Card Code Module. This allows
punching of BULL, ICT, and BCL codes.
No change is required in the standard
punch equipment.

NOTE

Bull code is the code used on punched
card equipment manufactured by
Bull Inc., of France. ICT isthe code
used by punched card equipment
manufactured by International Com~
puters and Tabulators, Ltd., of
England. With the addition of either
or both modules (BULL or ICT), the
B 303 and B 304 Card Punch can be
used with systemsusing these codes.
Also, the B 124 Card Reader can be
used for reading BULL or ICT codes
when a BULL or ICT translator is
installed in the card reader, at
time of order.

h. Increased Clock Speed -~ The clock speed

is increased from 100 KC to 166 KC,
thus reducing the execution time of the
following commands to 0.6 of the cor-
responding 100 KC Model 0 and Improved
Model 0 times:

(1) No-Op.

(2) Add

(3) Subtract

(4) Multiply



(5) Divide

(6) Compare

(7) Branch

(8) Transfer

(9) Transfer Zone

(10) Mask

(11) Address Modification
(12) Halt

(13) Card Read

(14) Sorter-Read-Buffered Only
(15) Punch

(16) Paper Tape Write

(18) Paper Tape Space
(19) Paper Tape Backspace
(20) Paper Tape Rewind

B 300 CENTRAL PROCESSOR

2-18, The B 300 Central Processor includes
all of the features of the B 100 and B 200
Central Processor, plus it incorporates the
following additional and improved features:

a. Expanded Memory - The magnetic core
storage capacity is expandable t019,200
characters inthree memory sizes: 4800,
9600 and 19,200. The 19.2 K memory
will permit larger processing jobs to
be handled more efficiently by elim-
inating multi~pass runs. The need to
overlay programs in memory will be
reduced or in some cases, eliminated
altogether.

b. Faster Sort Times - Sort times are

speeded up approximately 20 to 30 per-
cent, depending on whether magnetic
tape or disk file processing isused with
the 19.2 K memory capacity.

. Input/Output Control Modules - Controls

for magnetic tape, disk file, data com-
munications, MICR Sorter-Reader pa-
per tape and supervisory printer units
are optional modules that may be added
to the central processor at any time.
(See table 1-1.)

. Command Modules - In addition to the

standard commands included in the B 200
Central Processor (section 3),the B300
Central Processor features eight new
optional commands. These commands
enhance the flexibility and throughput
power of the B 300, allowing new special-
ized applications to be handled with ease.
The new commands are:

(1) Transfer and Branch Command -
This command combines into a sin-
gle transfer instruction, the fre-
quently executed dual functions of
moving data in memory and im-
mediately changing sequence in in-
struction execution.

(2) Transfer and Translate Command -
When input to or output from the
B 300 is in a code structure other
than BCL, this command translates
by programmatic tables towhatever
bit structure is required for pro-
cessing.

(3) Interrogate Command - This com-
mand provides a programmatic
means of detecting "busy" status on
any input/output unit in order to
direct control to a different area of
processing. Special conditions can
also be determined with this com-~
mand by program testing sense
switches or individual bits within a
character.



(4) Data Compress and Expand Com-
mands - With these commands,
three numeric characters can be
compressed to occupy the same
number of bits normally required
for two alpha characters. In this
manner, the data storage capacity
of both disk file and magnetic tape
can be increased 50 percent for
numeric fields. Transfer rates for
compressed numeric information
are also increased.

(5) Binary Card Read/Punch Com-
mands - This command provides the
means of processing data into and
out of the central processor in
punched card record "image'" form,
where each of the twelve positions
of every card columnis represented
by a bit in memory.

(6) Lister Command - This command
allows the selection of up to 18
listing tapes and provides the ability
to print simultaneously on any three
selectable tapes.

(7) 16-Pocket Sorter Control - The
Control Sorter Command has been
modified to allow the attachment of
the 16-pocket B 116 Sorter-Reader
to the B 300 Central Processor.
The N variants of the control sorter
command have been extended to
select pockets for both 13- and 16~
pocket sorters. Associated pocket
lights can also be designated for all
16 pockets.

(8) Selective Stacking Control for B 304
Card Punch - The optional addition
of a command variant to the Card

Punch Command permits the pro-
grammer to select particular types
of punched card output being pro-
duced in a program for stackingina
separate pocket for easy access and
identification by the operator.

e. Sense Switches - External communica~
tion with a program is provided with a
set of six operator controlled (on-off)
sense switches located on the central
processor control panel. These switches
are set according to individual program
specifications and are program tested
by the Interrogate command. Multiple
and unrelated variations may be built
into a program with certain areas re-
maining ineffective until activated by
the operator through setting or resetting
any 64 combinations of these sense
switches.

f. Card Read Early Release - Thisfeature
allows immediate release of the central
processor following reading of the 80th
card column. Any magnetic tape, data
communication, disk file or card read
command can be executed from 67 milli-
seconds earlier when using a B124 Card
Reader and 16 milliseconds earlier
when a B 124 Card Reader is used,
after the 80th card column has been
read into the central processor input
buffer.

Central Processor Console

2-19. The B 100/B 200/B 300 Central Pro-
cessors provide control panels (figure 2-7),
which contain all the switches and indicators
necessary for operation of the systems. The
function of each switch and indicator is de~
scribed in table 2-1,
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TABLE 2-1

B 100/200/300 Central Processor Control Panel
Switches and Indicators

SWITCH INDICATOR

FUNCTION

POWER ON

POWER OFF

LOAD

EMERGENCY OFF

CONSOLE PRINTER

DISK FILE DATA
COMM

TAPE
PRINTER

PUNCH
READER 2 SORTER

READER 1

A self-indicating switch/indicator that turns system power on in
correct sequence, and lights, indicating that power is on for the
central processor. It also provides a turn-on signal, at the correct
time, to all system units with the exception of the magnetic tape units
and the sorter-reader.

This switch turns systems power off including input/output equipment
in correct sequence where required.

This switch initiates the instruction to read data from the card
reader into memory, starting with 000 and continuing until memory
is filled or the hopper is empty.

NOTE

Load can be started at any pre-set address which is a
multiple of 5~words and can be used with paper tape as well

as cards. However, when used with paper tape, pressing the
LOAD switch causes memory to be loaded, starting from the
address displayed in the memory address register and
continuing to end-of-memory, or to the first stop character
encountered on the paper tape. After load, the CLEAR
switch must be pressed.

When pulled, turns off all power to all units in the system including
the central processor (except the circuit breaker at entry to the unit
and convenience outlets). When this switch is pulled, only a field
engineer can restore the power.

These indicators are the system-unit lights and are lit when the
command in the INSTRUCTION register refers to the unit named on
the light. If the system stops, the light which remains lit indicates
the unit which is unable to complete its function,

NOTE

Indicators READER 1 and 2 arelabeled CARD 1 and CARD 2
on B 100 and Model 0 Central Processors.
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TABLE 2-1 (cont)

B 100/200/300 Central Processor Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

SENSE SWITCH 1
SENSE SWITCH 2
SENSE SWITCH 3
SENSE SWITCH 4
SENSE SWITCH 5
SENSE SWITCH 6

CENTRAL PROCESSOR

INSTRUCTION

MEMORY DISPLAY

These switches provide external communication with the program
being processed. They are set according to individual program
specifications and are program tested by the Interrogate command.
Multiple and unrelated variations may be built into a program while
maintaining ineffective areas until activated through setting or reset-
ting of any 64 combinations of these switches. These switches are
optional on B 300 Central Processors and are not applicable to all
other Central Processors.

Iluminates, indicating that a parity erroris sensed when information
leaves memory, i.e., during command execution or buffer access.

NOTE

Sensing a parity error causes the central processor to stop.
To re~establish automatic operation, operator must manually
correct the error in memory and cause the command to be
re-executed.

Three columns of lights which display the operation code and M and
N variants of the instruction to be executed.

NOTE
B 263/273/283 and B 300 Central Processors include a B-
bit to display new OP codes.

An array of seven lights which displays one character-at-a-time;
either one called from storage for display or change, or a character
manually inserted in the register for transfer to storage.

2-1



TABLE 2-1 (cont)

B 100/200/300 Central Processor Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

MEMORY ADDRESS

INSTRUCTION ADDRESS

BIT RESET

SINGLE INST

READ MEMORY

INCREASE ADDRESS

READ MEM

WRITE MEMORY

CLEAR

Three columns of lights whichdisplay a storage address. The address
displayed in either that of the location of a character from storage
to be transferred to the Memory Display or that of a location in which
a character from the Memory Display is to be stored.

Two columns of lights which display the address of the next instruc-
tion to be executed. Since the third character of a machine language
instruction address is always zero, only the first two digits are
displayed.

NOTE
A B-bit indicator in the tens position of the Instruction and
Memory address is included on B 263/273/283 and B 300
Central Processors.
This switch when held down, and at the same time momentarily
pressing any bit light on the display panel, turns off the light and its
associated flip~flops.

Used to execute programs one instruction at a time under manual
control.

Reads and displays the one character in the memory display as
signified by the memory~-address register.

When pressed, the memory-address register advances by one and
displays the character in that address in the memory display.

Writes into memory, in the addressdisplayed by the memory address
register, the character shown in the memory display.

This switch clears all flip-flops and their corresponding lights in
central processor.

NOTE

This switch does not clear the central processor input and
output buffers,
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TABLE 2-1 (cont)

B 100/200/300 Central Processor, Contre! Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

HALT

stops.

CONTINUE

A self-indicating switch/indicator that halts the system at the com-~

T o i mr i e

tions for all system units in process is completed before the system

A self-indicating switch that initiates automatic operation after all
error conditions have been reset in the central processor. This
switch is also used as a START switch for continuing operation.

SORTER-READER

2-20. The Sorter Reader (figure 2-8), is
capable of reading and sorting documents
encoded with magnetic ink at speeds up to
1565 items-per-minute. Informationencoded
on the documents is converted to Burroughs
Common Language (BCL) representation and
transferred to core storage in the central
processor. When used with a magnetic tape
system, information can be transferred to
the central processor for editing and then
to magnetic tape. When under program con-
trol, the sorter-reader can operate in two
modes: demand and flow. In demand mode,
documents are fed one at a time, asrequired
by the program, at a maximum rate of 400
items~per-minute. In flow mode, documents
are read and sorted at the free flow rate of
the sorter-reader which is up to 1565 items-
per-minute, depending upon document size
(section 6).

2-21, Presently, six models are available
for use with the B 100/200/300 Systems.
They are: B 102/103/104/106/107 and-B 116
Sorter-Reader (see table 1-1).

2-22, The sorter-reader is comprised of
five distinct areas illustrated in figure 2-8
and identified by the letters a through e:

a. Document feeding areas.
b. Transport and read area.

c. Transport and pocket area.

d. Temporary storage area and mobile

* i

carrier.

e. Control panel.

Document Feeding Area

2-23. This area encompasses the document
hopper, the feeder belt, the hold belt, and
the acceleration drum,

2-24. The document hopper (figure 2-9) is
15 inches long, 9-1/2 inches wide, and can
hold approximately 3000 documents. Doc~-
uments are placed in the hopper with the
front of the document facing to the left.
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Figure 2-8.

¥
&

B 116 Sorter-Reader

Figure 2-9. Document Hopper

2-25. A follow block provides the neces-
sary pressure to move the documents into
the feeder belt. It moves smoothly along a
guide rall which extends the length of the
hopper and can easily be tilted out of the
hopper when desired. To load documents
while sorting takes place, the new -docu-
ments are placed in back of the follow block
and the follow block is then raised from its
position between the two groups of documents
and repositioned directly behind the last
document in the hopper.

214

2-26. The hold back belt, in combination
with the feeder belt, restricts feeding to one
document at a time. The function of the hold
back belt is to separate the documents, thus
permitting only one document at a time to
be transported to the read station. Figure
2-10 illustrates the two belts in relation to
their position in the document feeding mech-
anism.

2-27. Documents are selected from the hop~
per by the feeder belt at the rate of 150



inches-per-second and accelerated to 400
inches-per-second by the accelerationdrum.
Proper spacing between documents is impor-
tant to insure reading and sorting of each
document. Improper spacing between doc-
uments is detected by strategically located
beams of light which cause such documents
to be sorted into a reject pocket. Document
feeding is stopped for 300 milliseconds to
permit the reject and then automatically con-
Such rejects also occur when a doc-
ument fails to meet minimum or maximum
size specifications.

tinues
ViddivA/ N o

Figure 2-10. Document Feeding Area

2-28 The document feeding area also in-
cludes a device called the batch ticket de-
tector. This is an optical sensing device
located between the hopper and the accelera-
tion drum to provide the means of stopping
the feeding of documents upon the detection
of a black band on the front of the batch ticket.
By stopping the flow of items, all items in
the preceding batch can be completely proc-
essed before continuing with the next batch.

Transport and Read Area

2-29. This area is made-up of four func-
tional control points which are located be-
tween the document feeding area and the
pocket area. The four functional points illus-
trated in figure 2-11 are as follows:

The aligning mechanism.
The read station.
The standby station.

The chute blade selector.

CHUTE
READ BLADE
STATION ENDORSER SELECTOR
% FEEDER
BELT
ALIGNMENT ~ )
N\ECHANISM% BATCH TICKET
DETECTOR
ACCELERATION
DRUM
HOLD BACK BELT

Figure 2-11. Transport and Read Area

2-30. After the documents pass the accel-
eration drum, they enter the alignhment mech-
anism which positions the documents by the
application of a firm, but gentle, downward
pressure by a series of eight alignment roll-
ers, four of which are located on each side
of the document transport belt. By the time
the document reaches the end of the align-
ment mechanism, its lower edge is in the
correct position for entry into the read sta-
tion.



2-31. To assure that the characters to be
read have been properly magnetized before
the document passes the read head, it is
passed over a permanent magnet. This per-
manent magnet is mounted in the stationary
hub of the read drum assembly. A non-
magnetic metallic strap is used to guide the
document through the read station and to
maintain a constant pressure between the
magnetized characters and the read head.
After passing the permanent magnet, the
characters on the document are read by the
read head and the resultant impulses are
routed to the central processor memory.

2-32, The third control point, the stand~by
station, is used inthe B 102 and B 106 Sorter-
Reader. Items which have passed the read
station are held in the stand-by station until
a pocket select command is received from
the central processor. This type of operation
occurs in demand mode and the maximum
rate of document processing is 400 items-
per-minute. In the B 103/116 Sorter-Read-
ers, the stand-by station is replaced with an
endorser unit, This high-speed endorser
provides the ability to endorse all items as
they pass through the sorter-reader. The
endorsement is printed on the backs of all
documents as they move from the read sta-
tion to the chute blades. The use of the en-
dorser prevents the use of the demand mode.

2-33. The fourth control point is made-up
of the chute blade selector and magnetic
assemblies which are used to control the
path of the documents to the pockets and are
under control of the central processor. There
are 12 moveable chute blades. In actuality,
the chute 'blades' are in two sections and so
positioned that they cover the lower and upper
portions of the document as it is routed to
its pocket. Theblades extend the entire length
of the transport mechanism ending at the
entrance to the document pocket. This as-
sures that once an item enters the chute
blades, it will only be routed to the selected
pocket.

Transport and Pocket Area

2-34. The transport area is located above
and behind the pocket area and carries doc-
uments from the chute blades to the pocket
determined by the chute blade opening. Once
the proper chute selection is made, the doc~
ument cannot be delivered to any other pocket.
Figure 2-12 shows the sorter-reader with
the cover raised and a document inthe trans-
port area.

2-35. The sorter-reader has 13 pockets
positioned left to right from the document
hopper and designated in the following order:
Reject, 0 through 9, X, and Y. Each pocket
is 4 inches wide and has the capacity for
approximately 800 documents. Items are
sorted to any of the 13 pockets based upon
the program instructions in core storage.
All checking functions are also under control
of the central processor.

NOTE

The B 116 Sorter-Reader incorpo-
rates 16 distribution pockets. The
sixteenth pocket (Y-pocket) has a
2000 item capacity as compared
with 800 items for the other pockets.
When operating in the off-line Sort
Mode, the additional three pockets
serve as overflow capacity for the
X-pocket.

Figure 2-12.

Transport and Pocket Area



2-36. There are two plastic worm gears
in the bottom of each pocket which guide the
lower edges of the document toward a sliding
pocket wall (figure 2-13). These wormgears:
are friction driven so that light finger pres-
sure will immediately stop their operation,
thus protecting the operator.

AIR NOZZLES

PULL-IN
WHEELS

A\
PLASTIC WORM ’ \

GEARS

SLIDING POCKET WALL

Figure 2-13. Pocket Mechanism

2-37. As the documents enter the pocket,
their leading edges are '"caught" by the pull-
in wheels. These wheels serve two purposes
—--they pull the items tothe frontof the pocket
and keep the items from rebounding after
hitting the front of the pocket.

2-38. While the bottom edge of the document
is being guided by the plastic worm gears, a
continuous jet of air from three air nozzles
is directed against the top rear of the doc-
uments from the instant they enter the pocket.
This helps position the documents and pro-
duces a more orderly pack of stacked items.

2-39. The right side of the pocket is engi~
neered to guide the documents along smooth
guide rails into their proper position in the
pocket. The sliding pocket wall permits the
pocket size to vary according to the number
of items in the pocket. As documents enter
the pocket, the sliding pocket wall moves to
the left. When the pocket is filled to 3/4 of
its capacity (approximately 600 items), a
pocket warning light, located immediately
above the pocket, is turned on automatically.

When the capacity of the pocket is reached,
the document feeder automatically stops and
a Full Pocket Indicator on the control panel
illuminates.

2-40. Each pocket can be unloaded while
the sorter-reader continues its normal sort-
ing pattern by the use of a Divider Block
which is similar in construction to the Follow
Block in the Document Feeder. By inserting
the Divider Block into the pack of documents
in the pocket, the items to the left of the
Divider Block can be easily removed while
documents are entering the pocket during
this operation. When the items have been
removed, the sliding pocket wall, which pro-
vides the expansion pressure required to
hold the items in place, returns toitsnormal
position and the Divider Block can be re-
turned to the left side of the pocket.

2-41. Figure 2-14 shows the Divider Block
in its normal position to the left of the sliding
pocket wall while figure 2-15 shows the Di~
vider Block inserted in the pack of documents
in the pocket prior to document removal.

Temporary Storage Area and Mobile Carrier

2-42. The Temporary Storage Area and
Mobile Carrier assist i

storage of sorted documents efficiently while
sorting operations continue.

the removal and

Figure 2-14. Divider Block—Normal

2-17
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Figure 2-15, Divider Block—Inserted

2-43. Documents removed from the pockets
during sorting can be placed in the corre-
sponding compartments of the Temporary
Storage Area located above the transport
area. Up fo 4000 documents can be loaded in
the removable item tray, which moves in
either direction with the mobile carrier. Fig-
ure 2-16 illustrates the two features.

Figure 2-16. Temporary Storage Area and Mobile
Carrier

2-44. The sorter-readers can also be used
independently of the system. When used off-
line, sorting is controlled by a patchboard
housed in the rear of the control panel. A
detailed explanation of the use of the sorter-
reader off-line is available in the Sorter-
Reader Operator's Manual, 1018678,

Sorier-Reader Control Panels

2-45. The sorter-reader control panels
contain a number of switches, indicators and
selection keys that provide a communication
link between the operator and the sorter-
reader. There are four major elements of
the control panel:

a. Operating switches.
b. Communication indicators.
c. Field selection keys.

d. Digit selection keys.

Figure 2-17 illustrates the control panels of
the B 102, B 103, and B 116 Sorter-Readers.
The B 103/B 116 control panels contain more
switches and indicators than the B 102 due to
their endorser operation. The function of
these switches and indicators is provided in
tables 2-2 and 2-3.
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TABLE 2-2

Sorter-Reader Control Panel
Operating Switches

SWITCH

FUNCTION

(Left Side of Control
Panel)

DIGIT ADVANCE

STOP TRANSPORT

EXTERNAL

SORT

POWER ON

POWER OFF

This switch (B 103 only) is used off-line to advance the three~digit
batch number in the endorser unit by one (1). It is inactive if the
document feeder is running. It has no function during on-line opera-
tion since the batch number is advanced by the external unit under
program control.

This switch (B 103 only) is used to stop the transport system. The
NO FEED Indicator will turn on. To return the sorter-reader to the
"Ready" state, it is necessary to use the SINGLE ITEM switch.

When power is turned on, the sorter-reader is automatically put in
sort mode. This switch is used to transfer control to the central
processor when the sorter-reader is used for input purposes. This
switch can be used before the sorter-reader is in a "Ready" state.

This switch has no function when the sorter-reader is used on-line.

This switch applies power to the sorter-reader. The POWER ON
indicator will light.

This switch removes power from the equipment. Anauxiliary POWER
OFF switch 1is located immediately to the right of the Ypocket (fig-
ure 2-18). It serves the same function as the one on the control
panel.
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TABLE 2-2 (cont)

Sorter-Reader Control Panel
Operating Switches

SWITCH

FUNCTION

(Right side of Control Panel)

START

END OF FiiE

Figure 2-18. Auxiliary POWER OFF Switch

This switch sends a signal to the central processor. Document
feeding starts on command from the central processor. Specifically,
if the program has stopped because of anemptly hopper, the program
will restart automatically upon loading the hopper and using the
START switch. In other instances, it is used simply to turn off the

EMPTY HOPPER indicator.

This switch is used whenever an end~of-file branch is called for by
the program. The EMPTY HOPPER indicator will light to signal
this requirement.
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TABLE 2-2 (cont)

Sorter-Reader Control Panel
Operating Switches

SWITCH FUNCTION

sTOP This switch is used to stop the feeding of documents. An interlock
prevents the covers from being raised. The sorter-reader remains
in a "Ready" state when this switch is used. Item flow is resumed
by using the START switch. Two other STOP switches are located
in front of document pockets 2 and 8 for the operator's convenience
(figure 2-19).

NOTE

The B 116 Sorter-Reader incorporates a start/stop bar
that extends the length of the 16 pockets. This bar activates
or stops the system when pressed.

Figure 2-19. Auxiliary Start/Stop Switches

SINGLE ITEM This switch must be used to putthe sorter-reader in a "Ready" state
after a ""No Feed" or Area 1 or Area 2 stop condition has occurred.
A document is not fed inthis instance. This switch should not be used
to feed a single document when the sorter-reader is used on-line,
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TABLE 2-3

Sorter-Reader Conirol Panel
Indicators

INDICATOR

FUNCTION

(Left side of Control
Panel—Top Row)

UPPER LOWER

ITEM IN STANDBY

EXTERNAL

SORT

READY

POWER ON

(Left side of Control
Panel—Bottom Row)

ENDORSER

AREA 1

This is a two-part indicator that operates only during the endorsing
operation of the B 103. The lower half is labeled LOWER and is
green; the upper half is labeled UPPER and is amber. The lights
indicate which of the two endorsing bands is active. When the endorser
is active, one of the indicators will be lit.

This indicator appearsonly onthe B 102. Indemand mode, it indicates
that an item is in the standby station awaiting disposition. In flow
mode the indicator is inoperative.

This indicator indicates that the sorter-reader is being operated on-
line and under control of the central processor. Sorting is determined
by the program being executed.

This indicator is only operative when the sorter-reader is used
off-line.

This indicator signals that the sorter-reader is ready for use after
power is turned on or a stop condition has been corrected.

This indicator lights when power is applied to the sorter-reader.

This is a combination switch/indicator for control of the endorser
device (B 103 only). When the endorser is off, pressing this switch
will activate the device and the indicator willlight. When the endorser
is active, pressing this switch will turn the device off and the indicator
will go out.

Signals a document jam or a potential jam condition, in the area be-
tween the acceleration drum and the chute blades. The indicator is
turned off by pressing the SINGLE ITEM switch after Areal is
checked and/or cleared, and the Area 1 cover is closed.
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TABLE 2-3 (cont)

Sorter-Reader Conirol Panel
indicafors

INDICATOR

FUNCTION

NO FEED

EMPTY HOPPER

FULL POCKET

AREA 2

AREA 2 COVER

This indicator lights when an item is not fed from the document
hopper within 150 milliseconds after the preceding item or when a
document jam occurs in the document feeding area. The indicator
is turned off by use of the SINGLE ITEM switch provided a stop
condition is corrected and the Area 1 cover is closed.

This indicator lights when a sorter-reader instruction cannot be
executed because a document is not present at the read station due
to an empty hopper condition. The system will halt when this occurs.
To continue processing, the hopper must be refilled and the START
switch pressed to turn off the indicator. If the processing run has
been completed, the END OF FILE switchisused to complete the run.

This indicator lights when a pocket reaches capacity. Document
feeding stops, and all documents inthe transport system are directed
to their respective pockets. At this point the system halts. The
documents should be removed from the pocket andthe START switch
pressed to resume processing.

Signals a document jam or a potential jam, in the area encompassing
the chute blades and the individual pockets. The indicator is turned
off by use of the SINGLE ITEM switch.

On the B 116 Sorter-Reader, a two position switchis provided on the
control panel for raising and lowering the area 2 cover. When the
cover is raised, lights are 1it to provide good visibility to the operator
for clearing the jam and also to provide an additional warning that
the cover is in the raised position. When the area 2 cover swiich is
set to the down position, there is a slight delay before the cover
actually begins to lower. During this delay, the lights under the cover
begin to flash as a warning that the cover is going to lower. These
lights continue to flash until the cover has lowered into proper posi-
tion. When two people are operating the sorter, the person at the
control panel should take great caution to warn the pocket operator
when the cover is going to be lowered.
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NOTE

On the right side of the control panel
is a six~-digit, resettable item coun-
ter which counts the number of doc-
uments that pass through the sorter-
reader. The switch to the right of
the counter is used to reset the
counter to 000000. The field and
digit select switches located in the
center of the control panel pertain
only to the operation of the sorter-
reader while in the off-line mode.
These are described in the B 100
Sorter-Reader Operator's Manual,
1018678.

B 122 CARD READER

2-46. The B 122 Card Reader (figure 2-20)
is designed for use as a compact general-
purpose card reader capable of reading 80~
column punched cards at a maximum rate of
200 cards-per-minute (CPM), under control
of the central processor. Buffered operation
permits computations o proceed while the
card data is being read. The time required
to transfer the contents of the buffer to mem-
ory is 2 milliseconds (ms.). The time re-
quired to process another card, which re-
fills the buffer, is 300 ms. The card reader
can handle cards that are cut on any four
corners and cards that are notched during
verification.

B 122 Card Reader Functional Characteristics

2-47. A single path mechanism transports
cards from the picking mechanism, through
the read station and into the stacker. A fail-
ure to feed or feed jams cause a''Not-Ready"
signal to be relayed to the associated central
processor. A jam will halt the Card Read
operation with no more than two cards in a
jammed condition. Information punched in

2-25

the card is read, translated to BCL code,
and transferred into the input buffer, parallel
by bit, serially by column. Byuseofa switch
on the control panel, the validity of each
character in the card can be checked.

Figure 2-20. B 122 Card Keader

2-48, A demand-type card picking mech-
anism permits the complete reading of an
80~column card in a total time of 315 ms. or
less after a start feed signal is received.
The card hopper has a capacity of 450 cards.

can be placed into the hopper while
the unit is operating aslong as approximately
150 cards are still in the hopper. During
loading, the cards in the hopper remain in
proper position for continuous feeding, with-
out manual support from the operator. A
single one-column data reading stationreads
the cards column-by-column serially for the
entire 80 columns. The card data readarein
tabulating card code and are transferred to
the input buffer of the associated central
processor in six~bit binary BCL code. The
cards are stacked in the stacker in the same

Cards



sequence as they are fed and cannot be re-
moved from the stacker while the unit is
operating.

2-49. VALID CHARACTER. As cards are
read by the card readers, the character
punched in each card column is tested. If
it is an invalid character, and the VALIDITY
ON switch is active, the following takes
place:

a. A binary 12 (1001100) will be read into
the buffer inlieu of the invalid character.

The system stops on the next Card Read
instruction prior to the transfer of the
contents of the buffer to core storage.

. The VALIDITY CHECK indicator on the
card reader control panel lights.

The card in error becomes the lastcard
in the stacker.

2-50. When the VALIDITY ON switch is off,
the following takes place:

a. A binary 12 (1001100) will be read into
the buffer in lieu of the invalid char-

acter and the system continues its op~

eration.
2-51, MARGINAL ELECTRONIC CIRCUIT
DETECTION. The photoelectric read cir-
cuitry in the card reader is checked be-
tween read cycles to insure that it is func-
tioning properly. If the circuitry is inop-
erable or bhelow acceptable performance
standards, the system will stop on the next
Card Read instruction, indicating a read
error condition.

B 122 Card Reader Control Panel

2-52, The B 122 Card Reader control panel
(figure 2-21) contains the switches and indi-
cators for operation of the unit and to indicate
error conditions. The function of each of
these elements is provided in table 2-4.

POWER
ON

END OF
FILE

NOT
READY

FEED
CHECK

VALIDITY

CHECK START

POWER
OFF

READ
CHECK

VALIDITY

ON RESET

STOP

Figure 2-21. B 122 Card Reader Control Panel

TABLE 2-4

B 122 Card Reader Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER ON

NOT READY

2-26

This is a combination switch/indicator that applies power to the card
reader and lights when it is pressed.

This indicator lights when any of the following conditions exist: card
jam, stacker full, cover not in place, empty hopper, STOP switch
pressed, readerror, or VALIDITY CHECK indicator lit. The condition
causing the NOT READY indicator to light must be corrected before
processing can be resumed.



TABLE 2-4 (cont)

B 122 Card Reader Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

FEED CHECK

VALIDITY CHECK

END OF FILE

START

STOP

RESET

VALIDITY ON

READ CHECK

POWER OFF

This indicator will light as a resultofa card jam or a failure to feed
or stack a card properly.

This indicator lights when an invalid character is read by the card
reader and the system will halt on the next Card Read instruction.
The VALIDITY CHECK indicator and its associated circuitry are
only operative when the VALIDITY ON switch/indicator is lit.

When the last card is read from the hopper, the program will halt
upon encountering the next Card Read instruction. By pressing this
switch and then START, the program will branch automatically to
the end-of-file routine specified by the BBB address of the Card
Read instruction that caused the program to halt. This indicator will
light when the switch is pressed.

This switch serves two purposes. First, it is used to condition the
card reader (turn the NOT READY indicator off) for feeding cards
under program control of the central processor. Second, it is used
to restart the card reader after an empty hopper has been reloaded.

This switch is used to stop the card reader from feeding cards.
When the switch is pressed, the program will halt upon encountering

the next Card Read instruction.

This switch clears all error indicators onthe card reader. However,
the NOT READY indicator is not turned off by pressing this switch.

This switch/indicator provides the means of performing a validity
check by the card reader. Validity checking is performed when the
switch is pressed and the indicator lights. Validity checking is dis-
abled when the switch is pressed and the indicator goes ouf.

This indicator lights when the read checkcircuitry detects an opera-
tional failure. The card reader is placed in a "Not-Ready" state and

the system will haltupon encountering the next Card Read instruction.

This switch removes power from the unit.
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B 123/B 124/B 129 CARD READERS

2-53. The B 123, B 124 and B 129 are de-

sioned for use as heavy-duty, high-volume

150 e as LlTa Ly e <120

card readers. They are physically identical
and differ only in their operating speed. That
is, the B 123 Card Reader is designed to op-
erate at speeds up to 475 cards-per-minute;
the B 124 Card Reader operates at a speed of
up to 800 cards~per-minute, and the B 1291is
designed to read punched cards at speeds of
up to 1400 cards-per-minute. Since the dif-
ference in the three units is their operating
speed, only the B 124 Card Reader is de-
scribed in this manual.

B 124 CARD READER

2-54. The B 124 Card Reader (figure 2-22)
is used to process punched cards of 51-, 60-,
66~, or 80-columns of either standard or post-
card thickness, under control of the central
processor, at a rate of 800 cards-per-minute
(CPM). An immediate access clutch provides
demand feeding. Read data is transferred to
the central processor through an 80-charac-
ter input buffer. Time required to read one
card and fill the input buffer is 75 ms. Cards
cut on any four corners and cards that have
been verified (notched on the right edge) may
be used. However, card stock thickness and
length must be consistent during any one run.
Certain types of scored cards are acceptable
for reading with the stubs removed. The
scores may be on either edge of the card;
however, it is recommended that the score
not be used on the leading edge, unless spe-
cifically required, since the score does not
always tear evenly and causes the card reader
to reject the card.

2-55. The B 123/B 124/B 129 and the B 122
Card Readers are interchangeable; a maxi-
mum of two card readers may be used with
any system, except when a sorter-reader is
used as an input unit. When this is the case,
only one card reader can be used (see table
1-1).
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Figure 2-22.

B 124 Card Reader

2-56. The following types of scored cards
are acceptable tothe B 123/B124/B 129 Card
Readers if the stubs are removed: O0M-2,
M-2A, M-3, M-4, M-5, and 0M~3 (see figure
2-23). An adjustment tothe B 129 Card Read-
er is required prior to reading the scored
cards. The scores may be on either edge of
the card; however, OM-3 should not be used
on the leading edge, unless specifically re-
quired, since the score does not always tear
evenly and can cause the reader to reject
the card. Scored cards with stubs attached
should not be processed. When cards with
stubs attached require processing, the fol-
lowing considerations must be made:

a. Use a card with the highest bursting
strength.

A dual-geared stacker mechanism must
be installed.

Custom circuitry, depending on user
requirements, may be required with
wide scores such as O0M-2. The scores
cause read checks and/or validity
checks with unmodified circuitry. The
ability to process this type of card de-
pends on the location of the score and
the information required from the card
by the user.
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Standard Card Score M-2 A f

FOR MACHING PROCESSING
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Eight Notch Card Score S-3A

$-3A."Eight Notch Score, was designed for use as a weaok
score for eosy separation. its primary function is for a score
between stubs. It cannot be used as o card end score where
the cord is to be machine pracessed or os o score within @
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Figure 2-23. Scored Cards
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d. Avoid scores such as S-3A, M-2A, and
M-3 because they tear easily, interlock,
and are generally difficult to handle.

B 124 Card Reader Functional Characteristics

2-57. A single one-column reading station
reads the cards, column-by-column, with
column 1 being read first. The tabulating
card code is translated into six-bit binary
coded decimal and transferred to the input
buffer of the associated central processor.
A demand-type card picking mechanism picks
the cards from the card hopper. If an initial
pick fails, a second pick is automatically
attempted. Formatting of data is not done by
the card reader. However, the unit provides
80 timing signals, one for each column po-
sition, regardless of card length and un-
punched or missing columns are filled in as
blanks.

2-58. The card hopper has a capacity of
2400 cards and can be loaded by the operator
while the unit is operating. An empty hopper
condition causes the transport to shut off.
When cards are placed in the empty hopper,
the transport restarts without additional op-
erator action. The operator does not have
to hold the cards already in the hopper in
position when loading additional cards. Cards
are conveyed from the hopper to the card
stacker by means of a card transport mech-
anism. Failure to feed a card will cause a
missing card condition and the card reader
will be placedin a "Not-Ready" state. Acard
jam will not cause mechanical damage, but
the unit will stop operating when two cards
are jammed. The cards are then stacked into
the card stacker in the same sequence and
manner in which they were fed, The stacker
will hold a maximum of 2400 cards. Cards
may be removed from the stacker duringop-
eration without holding the remaining cards
in position.

2-30

NOTE

Whenever a B 122 and a B 124 Card
Reader are used in a single system,
place the B 124 on input buffer No. 1
and the B 122 on input buffer No. 2.
This permits either card reader to
be turned off while the other card
reader is operating. WhentwoB124
Card Readers are connected and only
one is required, use the B 124 con-
nected to input buffer No. 1, thus
allowing the other B 124 tobe turned
off. Otherwise, turnbothB 124 Card
Readers on, thus permitting correct
operation when either B 124 is in
use.

2-59. A dual-gear stacker is included to
assure proper stacking of 80-column Treas-
ury Checks as well asother circulated cards.
One gear is removable and may be installed
by the operator. This removable gear is left
in place for 80-column card operations and
is removed for use with short card settings.
When the gear is not used, it is stored in the
clip provided.

2-60. As an optional feature, a 910 Postal
Money Order modification may be made on
the B 123/B 124/B 129 Card Readers when
requested at time of purchase. The 910 al-
lows the reading of postal money orders which
consists of 66-column punch cards, punched
with round holes, that occupy the space of
two standard size rectangular holes. Also,
a 40-Column Read switch may be added to
the B 124/B 129 Card Readers. This 40-
column read switch allows the card reader
to read the first 40-columns of a punched
card only, and will ignore the last 40-
columns of information punched on the
card.



B 124 Card Reader Control Panel

POWER NOT FEED VALIDITY END OF START
2-61. The B 124 Card Reader contains a ON READY CHECK CHECK FiLE
control panel (figure 2-24) for communication
with the central processor and to indicate o oo vauDITY RESET stop
error conditions. The function of each switch

and indicator on the control panel is provided

in table 2-5.

Figure 2-24. B 124 Card Reader Control Panel

TABLE 2-5

B 124 Card Redder Conirol Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER ON

NOT READY

FEED CHECK

VALIDITY CHECK

END OF FILE

START

This is a combination switch/indicator that applies power to the card
reader and lights when pressed.

This indicator lights when any one of the following conditions exists:
card jam, stacker full, card line mechanism notlocked, empty hopper,
STOP switch pressed, read error, or VALIDITY CHECK indicator lit.
The condition causing the NOT READY indicator to light must be
corrected before processing can be resumed,

This indicator will light as a resultofa card jam or a failure to feed
or stack a card properly.

This indicator lights when an invalid character is read by the card
reader and the system will halt on the next Card Read instruction.
The VALIDITY CHECK indicator and its associated circuitry are
only operative when the VALIDITY ON switch-indicator is 1it.

When the last card is read from the hopper, the program will halt upon
encountering the next Card Read instruction: By pressingthis switch
and then START, the program will branch to the end-of-file routine
specified by the BBB address of the Card Read instruction that
caused the program to halt. This indicator lights when the switch is
pressed.

This switch serves two purposes. First, it is used to condition the
card reader (turn the NOT READY indicator off) for feeding cards
under program control of the central processor. Second, it is used
to restart the card reader after an empty hopper has been reloaded.




TABLE 2-5 (cont)

B 124 Card Reader Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

STOP

RESET

VALIDITY ON

READ CHECK

POWER OFF

JAM AND FULL-
STACKER INDICATORS

1-40 NORMAL

This switch is used to stopthe card reader from feeding cards. When
the switch is pressed, the program halts upon encountering the next
Card Read instruction.

This switch clears all error indicatorsonthe card reader. However,
the NOT READY indicator is not turned off by pressing this switch.

This switch/indicator provides the means of performing a validity
check by the card reader. Validity checking is performed when the
switch is pressed and the indicator lights. Validity checking is
disabled when the switch is pressed and the indicator goes out.

This indicator lights when the read check circuitry detects an
operational failure. The card reader is placed in a '""Not-Ready"
state and the system will halt upon encountering the next Card Read
instruction.

This switch removes power from the unit.

Two indicators are provided, one at each end of the panel, above the
stacker (figure 2-25). The indicator at the left-end of the panel is a
jam detector indicator that lights together with the FEED/CHECK
indicator when a jam occurs. After the jam is cleared, pressing the
FEED/CHECK switch will extinguish the jam indicator.

The indicator located near the right end of the panel is a full-stacker
indicator that lights when a full-stacker is detected and the card
reader is in a "Not-Ready" condition.

This switch Is included with card readers equipped with the Postal
Money Order option and is located on the control panel. When in the
1-40 position, the card reader is placed in a 1-40 mode. Successive
pressing of this switch causes the 1-40 column Read mode to alternate
with the normal 1-80 column Read mode.
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TABLE 2-5 (cont)

B 124 Card Reader Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

1-40 NORMAL (coni)

In the 1-40 Read mode, columns 1-40 are read and can be checked
by the validity circuitry in accordance with the setting of the
VALIDITY switch. Column 41 and the following columns are not
read, nor checked by the validity circuitry. When in the NORMAL
position, the card reader is functioning under normal conditions.

B FULL-STACKER |
INDICATOR

Figure 2-25. Jam and Full Stacker Indicators




B 303 CARD PUNCH

2-62. The B 303 Card Punch (figure 2-26)
feeds, punches, checks, and stacks 80-column
cards in both standard and post card thickness
at the maximum rate of 100 cards per
minute. The cards may be cut on any of
four corners and may also be scribed for
ease of folding or tearing. However, certain
types of scribed cards may generate error
signals if used with the PUNCH CHECK ON
switch (table 2-6). The B 303 operation is
completely buffered, thus allowing internal
processing between card punch cycles. After
the buffer is filled, a card is punched. The
difference in time is necessitated by the
clutching mechanism. When punching is
intermittent, it is delayed until the clutch is
properly positioned.

B 303 Card Punch Functional Characteristics

2-63. Cards that are to be punched are
placed in the hopper face down, 12-edge
first. Card stockthickness mustbe consistent
during any one run and can be loaded into the
hopper while the unit is operating without
disturbing the cards that are already loaded
in the hopper. Entry of cards into the feed
rollers is accomplished by feed knives which

FEED ROLLERS

PICKER

Figure 2-27.
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select cards sequentially when activated by a
feed signal. Cards are under positive control
of pairs of feed rolls during their travel
from hopper to stacker (figure 2-27).

2-64. The punch unit in the B 303 is capable
of punching up to 80 columns simultaneously
in any one row of a standard card without
overloading. Up to 60 columns canbe punched
in post card stock cards. Card jams will not
cause any damage to the punch mechanism.

B 303 Card Punch

Figure 2-26.

READ BRUSHES
FEED ROLLERS

STACKER

B 303 Card Punch Feed Mechanism



2-65. The stacker holds 800 cards and can for operation of the unit and indication of
be unloaded while the unit is punching. The error conditions. The function of each of these
B 303 is capable of idling with cards in the elements is provided in table 2-6, :

feed mechanism. Card movement is con-

trolled by central processor signals. Card owER o1 oUNH D

registration is not adversely affected. ON READY CHECK CHECK START
PUNCH

B 303 Card Punch Control Panel Poe: | | runour CHECK RESET sToP

2-66. The B 303 Card Punch control panel

(figb‘lre 2_—‘28) Gcntains sW tches a‘-rld indicatcrs Figure 2-28. B 303 Curd Punch Conl‘l’ol Pﬂnel

TABLE 2-6

B 303 Card Punch Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER ON

NOT READY

PUNCH CHECK

FEED CHECK

START

This is a combination switch/indicator that applies power to the unit’
when pressed. The indicator lights when power is on.

This indicator will light when any one of the following conditions
exists: STOP switch pressed, empty hopper, improperly registered
card, punch die not in place, card line mechanism not locked, stacker
full, chip box not in place, and punchingerror. The condition causing
the Not-Ready state must be corrected and the start switch depressed
before operation can be resumed.

This indicator will light if fewer than 80 data bits are received for
each row or if more or fewer than 12 row cycles are counted (punch
station check). It will also light if the number of punched holes does
not agree with the number of bits in the original data received from
the central processor (post-punch read station check).

This indicator will light if either a failure to feed or a jammed
condition exists.

Pressing this switch causes one card to move from the hopper to the
ready station, provided that all Not-Ready conditions listed above
have been corrected. When pressed, the switch sends a signal to the
central processor. Pressing the switch does not clear PUNCH
CHECK or FEED CHECK conditions.
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TABLE 2-6 (cont)

B 303 Card Punch Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

STOP

RESET

PUNCH CHECK ON

RUNOUT

POWER OFF

Pressing this switch will stop card feeding, light the NOT READY
indicator, and set the unit to a Not-Ready state. When the switch is
pressed, cards that are in motion will be processed completely
through the duration of the cycle.

Pressing this switch clears the FEED CHECK and PUNCH CHECK
conditions.

This is a switch indicator that selects between full punch checking
and partial punch checking. The switch includes a mechanical toggle
which reverses its choice each time it is pressed. When the switch
is pressed and the indicator lights, a check is made of both punch
station error conditions and post-punch read station error conditions.
When the indicator is not lit, a check is only made on punch station
error conditions., This feature allows the use of pre-punched and
certain pre~scribed cards.

As long as this switch is pressed, cards will pass through the unit
without being punched. The switch is only effective when the unit is

in a Not-Ready state. Error conditions, if any, are not cleared.

Pressing this switch removes power from the unit.

B 304 CARD PUNCH

2-67.

The B 304 Card Punch (figure 2-29)

as 5 minutes while awaiting a punch com-
mand without any damage to the card. After
5 minutes, the card is released to the error

serves as a high-speed output device for
B 100/200/300 Systems. It has a maximum
card punching capacity of 300 cards-per-
minute. The format of the output cards is
under program control; therefore, no plug-
board is used.

2-68. An 80-character output buffer in the
central processor allows internal processing
time between card punch and cycles. After
the buffer is filled, a card is punched. Cards
can be held at the punch station for as much
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stacker. The next punch cycle will then re-
quire 400 ms. to complete. Cards can be
held in the punch station for as long as 8
hours, with the unit turned off, without any
apparent damage to the card.

2-69., Cards can be cut on any of four cor-
ners, or scribedfor ease of tearing or folding.
Certain types of scribing may generate error
signals if used with the PUNCH CHECK ON
switch (table 2-7). Cards of varying thick-
nesses CANNOT be used during any one run.



B 304 Card Punch

Figure 2-29.

B 304 Card Punch Functional Characteristics

2-70. The B 304 card hopper holds approxi-
mately 500 eighty-column cards, of either
standard or post card thickness, which are
placed in the hopper face down, 12 edge
first (figure 2-30). A removable ramp can
be placed on the hopper to increase its
capacity by an additional 3000 cards. The
ramp automatically feeds cards into the
hopper as they are required. As cards are
fed from the ramp into the hopper, they are
automatically "joggled." Cards canbe loaded
into the ramp while the unit is operating
without holding the previous cards in posi-
tion. When there are no cards in the ramp
or if the ramp is not used, a follow block is
required for proper feeding from the hopper.

2-71. Cards are punched by a single row of
80 punch dies. A punch station holds the
card until it is punched. The same or random

alphanumeric characters can be punched in
all 80 columns of every card. Punchingofall
960 holes in several successive cards due to
punch or system malfunction does not result
in equipment damage. Cards are not visibly
deformed as a result of processing within
the punch. A post-punch read station is used
for punch checking. The reading is done by

a row of 80 brushes.

(\ NORMAL STACKER

- \
AUXILIARY \
STACKER/ s

PUNCH BLOCK

ERROR
STACKER 7\
7

TRANSPORT MOTOR

Figure 2-30. B 304 Card Punch Feed Mechanism

2-72. The B 304 includes three card
stackers: primary, error, and auxiliary. The
primary stacker is a ramp-type withafollow
block that keeps the cards stacked neatly.
Cards can be unloaded from the primary
stacker while punching takes place. A full
stacker will cause a Not-Ready condition.
Error cards, ejected cards, and runoutcards
are stacked in the error stacker. A full
stacker causes a Not-Ready condition. The
capacity of this stacker is 750 cards.

2-73. The operator can manually switch
from the primary stacker to the auxiliary
stacker by means of a switch, The switch
is not located on the control panel, but it is
accessible to the operator. A full stacker
causes a Not-Ready condition. The capacity
of this stacker is 850 cards.



B 304 Card Punch Control Panel

2-74. The B 304 Card Punch control panel
(figure 2-31) is located to the right of the

card hopper and contains the switches and
indicators for operation of the unit and for
error indication. The function of these ele-
ments is contained in table 2-7.

POWER NOT FEE'D
ON READY CHECK
PUNCH
CHECK
POWER
OFE START
PUNCH
CHECK
ON
RUNOUT RESET STOP
Figure 2-31. B 304 Card Punch Control Panel

TABLE 2-7

B 304 Card Punch Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER ON

NOT READY

FEED CHECK

This is a switch/indicator that applies power to the unit and lights
when pressed.

This indicator lights when one of the following conditions exists:
no card at the punch station; feed check condition; card transport
mechanism open; punch die not in place; covers not in place; punch
error; and primary, auxiliary, or error stacker full. The error
conditions must be cleared before processing can begin.

This indicator lights when there is no card present at the punch
station because of either a failure to feed or a card jam (except
when automatically ejected because of delayed punching).
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TABLE 2-7 (cont)

B 304 Card Punch Controi Panei
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

PUNCH CHECK

POWER OFF

START

PUNCH CHECK ON

RUNOUT

RESET

STOP

This indicator will light if fewer than 80 bits of data are received
for each row, or if more or less than 12 row cycles are counted
(punch station check). It will also light if the number of punched
holes does not agree with the number of bits in the original data
received from the central processor (post-punch read station check).

This switch removes power from the unit.

This switch conditions the machine to accept start feed signals and
causes cards to enter and follow the transport system to the proper
card positions. It also sends a continue signal to the central processor
only if the central processor is in a PCH command. The switch does
not reset FEED CHECK or PUNCH CHECK error conditions.

This is a switch/indicator that selects between full punch checking
and partial punch checking. The switch includes a mechanical toggle
that reverses its choice each time it is pressed. When the switch is
pressed and the indicator lights, a check is made of both punch
station error conditions and post-punch read station error conditions.
When the indicator is not lit, a check is only made on punch station
error conditions. This feature allows the use of pre-scribed cards.

This switch causes cards in the feed line to pass through the machine
without being punched. No additional cards are fed from the hopper.
The switch is only effective when the unit is in the Not-Ready state.
Runout cards are directed to the error stacker. Error conditions,
if any, are not reset.

This switch clears the FEED CHECK and PUNCH CHECK error
conditions.

This switch causes the punch operation to stop after completing the
punching of the card in the dies and then places the unit in the Not-
Ready state.
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B 141 PAPER TAPE READER

2-75. The B 141 Paper Tape Reader (figure
2-32) is capable of reading punched paper
tape at speeds of 1000 characters per second.
If metalized Mylar or fanfold tape is to be
read, the maximum rate is 500 characters
per second. The B 141 can accommodate 5,
6, 7, or 8 channel tape, as selected by the
operator. Optional code translationfacilities
are available if required. Tape guides pro-
vide positive detent action to handle 11/16,
7/8, and 1-inch tape interchangeably. Be-
ginning and end-of-tape are via adhesive
opaque strips on the tape being read. Tape
reels can be either 5.5 or 7 inches in diam~
eter.

Figure 2-32, B 141 Paper Tape Reader

2-76. Up to two paper tape readers may be
used in one system (figure 2-33). The unit
makes use of the same input buffers as the
card readers. Optional switches located on
the paper tape readers can be used to change
from punched card operation to paper tape
operation (figure 2-34). If a Paper Tape
instruction is encountered when the switch
is in the card reader position, the central
processor will halt,

2-40

SWITCH INSTRUCTION RESULT
P.T. P.T. RUN
P.T. CARD HALT

CARD P.T. HALT
CARD CARD RUN

The B 141 is also capable of checking a tape
for parity errors as an on-line or off-line
operation. In the off-line mode, the B 141
will stop upon detection of a parity error.

PAPER TAPE
READER #1 l

-

INPUT
BUFFER
#1

INPUT
BUFFER

#2

CENTRAL
PROCESSOR
MEMORY

PAPER TAPE t '
READER #2

Figure 2-33. B 141 Paper Tape

Reader Input

CARD READER

B 200

CENTRAL

ﬁ

PAPER TAPE READER

PROCESSOR

Figure 2-34. Optional Card Reader/Paper Tape

Interchangeability Switch

B 141 Paper Tape Reader Functional
Characteristics

2-77. Start time for the paper tape reader
is 5 ms. or less. Start time (when using 10
characters per inch tape) is defined as the
duration from the moment a start signal is
received until the next character is read.
The paper tape reader requires 20 ms. stop
stabilization time prior to executing another



instruction. When reading paper tape or
Mylar tape, punched 10 characters-per-inch
at speeds up to 1000 characters-per-second,
the B 141 will stop in position to read the
next character when signaled from the central
processor. A minimum of four feet of tape
leader is required with reeling. For strip
reading, a one-foot tape leader is required.
If a broken tape condition occurs, the tape
reel motors are shut off automatically. Re-
wind can be initiated by the central processor.

NOTE

Each B 141 is delivered with eight
seven-inch reels, two five and one-
half inch reels, ten five-inch wires,
and ten bottle (Jack) plugs for use
with the Channel Select Plugboard.

Channel Select Plugboard

2-78. A channel select plugboard is pro-
vided for interchanging channels to any for-
mat required. This action changes the bit
configuration from paper tape to an inter-
changed bit configuration in memory.

SPROCKET TRACKS (CHANNELS}

v

OUTPUT OF

READ HEAD A D O our

INVERTER

o N

T,

[¢]

oo

o
bt

(]

INPUT TO B
READER LOGIC
o O O

o (o]

BCL WIRING

GROUND C O (o]

SPROCKET TRACKS {CHANNELS]

A

TELETYPE WIRING

OUTPUT OF

READ HEAD our

INVERTER

INPUT TO N

READER LOGIC

GROUND
Figure 2-35.

Channe! Selector Plugboard

(All codes other than BCL will be converted
to internal code as though it were BCL code.
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A direct image is not placed in memory.)
Paper tape with even parity can be ac-
commodated by inverting one channel. All
unused channels must be connected to the
corresponding C channel. Figure 2-35 il-
lustrates the channel select plugboard BCL
teletype wiring configuration. The Output
read head hub is wired to the Inverter "In"
hub and the Inverter "Out" hub is wired to
the Input Reader Logic.

CODE TRANSLATOR

2-79. The code translator, which is an
optional feature, permits translation of 5, 6,
7, or 8-level codes to BCL. Any one of 256
possible paper tape codes can be translated
to any one of the 64 BCL characters. The
code translator is located in the paper tape
reader cabinet. Figure 2-36 describes the
plugboard layout.

a. Exits @ . The exit hubs represent data
as recelved from the paper tape
channel select plugboard and consists
of 256 possible configurations. Column
numbers are the decimal equivalent of
the binary numbers represented by the
input-to-reader logic hubs (B) 1 to 4
of the channel select plugboard. An
example of this would be:

Channel 1 2 3 4
Binary Equivalent (M (2 (4) (8)
Input-to-Reader Logic(B) 0 1T 0 1=column 10

Row numbers are the decimal equivalent
of the binary numbers represented by
the input-to-reader logic hubs (B) 5to8
of the channel select plugboard. An
example of this would be:

Channel 5 6 7 8
Binary Equivalent (1) (2) (4) (8)
Input-to Reader Logic (B} 0 1 1 1=row 14



INPUT CODE TRANSLATOR TEMPLATE
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Figure 2-36. Plugboard Layout
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b.

Entries @ . The entry hubs represent
data sent to the central processor con~
sisting of the possible 64 BCL com-
binations. Column numbers are the
decimal equivalents of the binary num-~
bers represented by the A and B bits of
the BCL code (AB =0, 1, 2, and 3). An
A and B bit would represent column 3.
To illustrate:

1248AB

000011 = column 3

Row numbers are the decimal equiva-
lents of the binary numbers represented
by the 1, 2, 4, and 8 bits of the BCL
code. If row 7 is connected, the bit
configuration is represented as:

1248AB

111000

= row 7

If row 7 of column 3 is connected, the
bit configuration is represented as:

1248A8B

111011

C.

= BCL character G

Stop Controls @ . There are eight sets
of stop control hubs. To designate a
stop code, an exit hub is wired to the
input of a stop control. Only one exit
can be wired to an entry hub. Any exit
code not wired is deleted and is not
transferred to the central processor.

Shift Codes (5) . The shift code is desig-
nated by wiring an exit to the upper
shift code input. An unshift code is
designated by wiring an exit hub to the
lower shift code input. The shift code
is made functional by connecting two
shift output hubs together. When in the
shift case, channel 8 (channel select
plugboard) is set to one. When in the
unshift case, channel 8 is set to zero.
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NOTE

Teletype code can be converted to a
single case code via the teletype
switch (no translation).

. BCL/Binary Input (7) and (8) . Toenable

the translator, the two enable hubs
must be connected together. If they are
not connected, the translator is by-
passed and normal BCL paper tape code
to BCL code conversion takes place.
When the binary hubs are connected
together, the central processor will
perform a BCL to internal code trans-
lation from the image sent from the
channel select plugboard.

. ORHubs (2) . The OR hubs permit up to

three different codes, designated by the
exit hubs, to initiate one common code
or action. The following combinations
of OR hubs and BUS hubs are permitted:

(1) Up to nine exits can be connected to
a single entry by using three OR
elemenis and one BUS element.

(2) Up to nine exits can be connected to
a single stop control by using three

OR elements and one BUS element.

(3) Up to six exits can be connectedtoa
single stop control by using two OR
elements (no BUS required).

. BUS Hubs @ . There are eight sets of

BUS hubs. Each set permits multiple
connections to a single hub. The per-
missible combinations of BUS hubs and
OR hubs are the same as those outlined
in step f above.

NOTE

The following supplies are included
with each optional Code Translator:

1 - Plugboard
100 - Six inch wires
25 - Nine inch wires
25 - Twelve inch wires
25 - Templates



B 141 Paper Tape Reader Control Panel indicators for operation of the unit and for the

detection of errors. The function of each of
2-80. The B 141 Paper Tape Reader control these elements is contained in table 2-8.
panel (figure 2-37) contains switches and

POWER UNIT
ON SELECTED LOCAL REWIND
POWER PARITY . BACK
OFF CHECK REMOTE SPACE
LOAD READY FORWARD STOP
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5
6 6 6
7 7 7
8 8 8
STOP & STORE STOP & DELETE

Parity
Check Low Teletype Strip
Off High Off Reel

Figure 2-37. B 141 Paper Tape Reader Control Panel
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TABLE 2-8

B 141 Paper Tape Reader Controi Panei
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER ON

UNIT SELECTED

LOCAL

REWIND

POWER OFF

PARITY CHECK

REMOTE

LOAD

READY

FORWARD

STOP

This switch/indicator lights when pressed, indicating that power is
applied to the unit.

This indicator lights when the B 141 is selected by the operator.

This switch places the B 141 in a local condition and is not available
to the associated central processor. The LOCAL indicator will also
light.

When pressed, the paper tape moves in the reverse direction until a
beginning-of~tape condition is detected. The tape will then stop. This
switch is active only when the unit is in a LOCAL state and the
STRIP/REEL switch is in the REEL position.

When pressed, removes power from the unit.
This indicator lights when a parity error is detected.

This switch/indicator lights when pressed indicating that the unit is
under control of the associated central processor.

Moves the tape in a reverse direction to the next control code, or
beginning-of-tape. This switch is active only when the unit i1s in a
local condition. The switch may also be usedto check parity off-line
while rewinding tape.

This switch releases the brakes, allowing loading of the paper tape.
This switch is active only when the unit is in the local condition.

When pressed, this switch sets the brakes and starts the capstan
rollers. The servos are also activated when the STRIP/REEL is in
the REEL position and the tape properly positioned.

This switch moves the tape forward to the next control code or to the
end-of-tape.

The operation of the B 141 will stop when this switch is pressed.
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TABLE 2-8 (cont)

B 141 Paper Tape Reader Conirol Panel -
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

CONTROL CODE

PARITY ON-OFF

HIGH-LOW

TELETYPE ON-OFF

STRIP-REEL

NO TAPE

GUIDE SELECTION
SWITCH

A set of three switches that provide manual selection of three
different control codes. Any combination of control codes may be
used concurrently. The control code characters may be stored or not
stored, as selected. The button positions correspond to the B row of
the channel select plughoard. A four position switch for each code
set determines the action taken when the control code is detected.
The Control Code switches are active in either the local or remote
condition. The four positions of the switch are: OFF, STOP &
STORE, STOP & DELETE, and DELETE.

When in the ON position, parity checking is enabled. The parity
error level is reset when in the OFF position.

In the HIGH position, high speed operation is selected (1000 CPS);
in the LOW position, low speed operation is selected (500 CPS).

When in the ON position, a 6th level is added to the teletype code.

In the STRIP position, the reel motors are deactivated and the NO
TAPE switch is by-passed. In REEL position, the reel motors are
activated and the NO TAPE switch is activated.

This switch is activated when the STRIP REEL switch is in the REEL
position and there is no tape loaded or the tape breaks. Activation of
this switch deactivates the reel motors.

This switch is located to the right of the read mechanism. The switch
adjusts the paper guiding to the width of the tape being used.

B 341 PAPER TAPE PUNCH

2-81. The B 341 Paper Tape Punch is
basically a teletype paper tape punch which
is capable of punching standard paper tape
format in BCL code. The B 341 will punch
5, 6, 7, or 8-level tape at a minimum rate of
100 characters per second, ten characters
per inch (figure 2-38). Standard tape widths
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of 11/16, 7/8 and 1 inch may be punched, as
selected by the operator. Either oiled paper
tape, dry paper tape, metalized or laminated
Mylar paper tape may be used on the B 341
for punching information.

2-82. The maximum size supply reel that
can be placed on the B 341 is eight inches
in diameter. The reel hub measures two



inches in diameter. The punched tape is
wound onto a five and one-half or seven-inch
diameter take-up reel. It is not necessary
to have the take-up reel when punching tape.
The end-of-tape is indicated by the LOW
TAPE indicator when approximately 35 feet
of tape remain on the supply reel.

H
H
i
8
i
]

9

Figure 2-38. B 341 Paper Tape Punch
2-83.
as the card punch.
tion of both the paper tape punch and the
card punch, an optional switch located on the
paper tape punch is used to change from
paper tape operation to card punch operation
(figure 2-39). If a paper tape instruction is
encountered when the switch is in the CARD
position, the central processor will halt.
Conversely, if a punch card instruction is
encountered when the switch is in the TAPE
position, the central processor will halt.

The B 341 uses the same output buffer

~ A1l Aeer
To allow

annnmTndao

41 ~
LT alvuvillllliivuad’

B 341 Paper Tape Punch Functional
Characteristics

2-84. A method is provided for the operator,
through the channel select plugboard wiring,
to interchange any of the 5, 6, 7, or 8 chan-
nels that might be desired. Undesignated
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channels in the channel select plugboard are
not punched or sensed as controls for the
B 341. Up to 64 different alphanumeric
characters and special characters can be
punched.

CARD PUNCH

-

8 200

TAPE 0 o

PAPER TAPE PUNCH

CENTRAL

PROCESSOR

Figure 2-39. Optional Card Punch/Paper Tape
Punch Interchangeability Switch
2-85. When the B 341 receives a paper tape

write instruction from the central processor,
paper tape will be punched in a forward
direction. The output record length isdeter-

mined

stream which is manually designated by a
switch setting on the B 341 control panel or
translator. The code is punched or sup-
pressed as indicated by the control code
switch or translator plugboard wiring. BCL
codes are transferred from the central proc-
essor output buffer one-character-at-a-time
to the paper tape punch.

2-86. The code translator permits the
translation of BCL to a single frame code by
means of a removable plugboard. Also,
Teletype codes can be translated. Teletype
is a double case code (Figures/Letters
Shift) with several special requirements.
To accommodate the shift used by Teletype
Code, each of the allowable characters is
designated as a Figures or a Letters code.
Whenever a character is of a different case
(figure/letter) than its predecessor, the ap-
propriate shift code must be punched prior
to the character. The two shift codes used
for teletype tape can be designated by code
translator plugboard wiring. The special
requirements used for teletype codes are:

by a specific control code in the data



a. Automatic generation of codes for the
Figures shift after SPACE, TAB, LINE
FEED, and CARRIAGE RETURN.

Automatic generation of codes for the
Carriage Return and Line Feed only
must be generated immediately follow-
ing all end-of-line codes.

Channel Select Plugboard

2-87. This plugboard is provided mainly
for purposes not requiring a translator. It
is possible for the operator to select any of
the 6 BCL internal code levels and inter-
change them to any of the 8 possible paper
tape channels. Paper tape with even parity
can be accommodated by inverting one chan-
nel. All unused channels must be connected
to the corresponding C channel. Figure 2-40
1llustrates the channel select plugboard BCL
and Teletype wiring configuration.

CODE TRANSLATOR

2-88. The code translator, which is an op-
tional feature, permits translation of BCL

code to any 5, 6, 7, or 8 channel code. Up to
64 codes can be translated. The code trans-
lator is located in the paper tape punch cab-
inet. Character (code) flow is from the proc-
essor to the translator to the channel select
plugboard to the paper tape punch. The fol-
lowing describes the plugboard layout (figure
2-41).

a. Exits @ . The exit hubs represent
data sent from the central processor
to the translator plugboard in any of
the 64 BCL characters. Assume the
following bit configuration;

Binary Equivalent 1 248 A B

Bits 01101 1=BCL
character W

Bits A and B identify the exit columns
0-3. The example above shows column 3.

Bits 1, 2, 4, and 8 identify the exit rows
0-15. The example above shows row 6.

Therefore, the BCL character W would
be represented by the hub located in
column 3, row 6.

SPROCKET TRACKS (CHANNELS)

1 2 3 4 5 6 7 8
FROM CENTRAL
PROCESSOR (o] IN
—=— INVERTER
TO PUNCH
MAGNETS O out
GROUND (@] @] o (o) O (o] (¢] (o]
BCL WIRING
SPROCKET TRACKS (CHANNELS)
1 2 3 4 5 6 7 8
FROM CENTRAL N
PROCESSOR A o (o) 0] o
~=— INVERTER
TO PUNCH
MAGNETS B I I E 0 our
GROUND C [0} (o] (o] (@] o
TELETYPE WIRING
Figure 2-40. Channel Selector Plugboard
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OUTPUT CODE TRANSLATOR TEMPLATE
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Figure 2-41.

b. Entries (2) . The entry hubs, whenim-
pulsed, generate the selected 5-, 6-, 7-,
or 8-channel output character to be
punched via the channel select plug-
board. There are 256 possible com-
binations. The code that is punched is
determined by column and row. The
decimal value of the column and row is

Plugboard Layout
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converted to a binary value and emitted
from channel A of the channel select
plugboard as follows:

(1) The binary value of the column is
emitted from A channels 1-4 of the
channel select plugboard. For ex-
ample, column 10 would punch:



Shift Emitter (5) and (6) . Any 5-, 6-,
7-, or 8-bit code can be selected as the
shift code by connecting the channel re~
quiring a bit to the hub located directly
above the designated channel. Allchan-
nels unconnected will be considered as
a zero (no bit). This code will be punched
when required, asdesignated by the shift
code selection.

Channel 1 2 3 4 e.

Binary Equivalent 1) (2) 4) 8)

Output from Translator (A) 0 1 0 1

(2) The binary value of the row is
emitted from A channels 5-8 of the
channel select plughboard. For ex-
ample, row 7 would punch:

Unshift Emitter. Any 5~, 6-, 7-, or 8~

bit code can be selected as the unshift

code by selecting the channel requiring

a bit to the hub located directly above

the designated channel. Allchannelsun-

connected will be considered as a zero

(no bit). This code will be punched when

required, as designated by the unse-

lected codes; that is, those not connected
to the shift code selector hubs.

Channel 5 6 7 8

Binary Equivalent 1) (2 4) 8

Output from Translator (A) 1 1 1 0

(3) Therefore, if a column 10 of row 7
was impulsed, the following code
would be emitted from the A chan~
nels.

f. OR Hubs @ . The OR hubs permit up
to three different codes, designated by
the exit hubs, to initiate one common
code or action. The following combina~

12345678
01011110

Channel
Output from Translator (A)
c. Stop Controls @ . There are four

sets of stop control hubs. To designate
a stop code, an exit hub is wired to a
stop control hub. If the stop code is to
be stored, a stop control hub, impulsed
by a connected exit hub, is connected to
the desired entry hub. If an entry hub
is not connected to the stop control hub,
the stop code will not be punched.

. Shift Codes @ . These hubs are re-
quired when the output data requires
shift and unshift codes. These hubs are
connected to exit hubs to determine
which codes require a shift code (max-
imum 32). Any codes not connected to
these hubs are considered as requiring
unshift code. The associated hub is con-
nected to an entry hub for the required
code translation. Whenever a change is
required from an unshift code to a shift
code or vice versa, as selected on these
hubs, the appropriate shift or unshift
code is punched.
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tions of OR hubs and BUS hubs are per-
mitted:

(1) Up to nine exits can be connected to
a single entry by using three OR
elements and one BUS element.

(2) Up to nine exits can be connected to
a single stop control by using three
OR elements and one BUS element,

(3) Up to nine exits can be connected to
a single stop control by using three
OR elements (no BUS required).

. Exception Codes . These hubs are

provided to handle special teletype code
set problems. These codes are CR,
TAB, LF, SP, and EL. These codes are
connected from the exit hubs and to the
selected entry hubs. Since these codes
will not be selected as shift codes, they
will be considered asunshift codes. The



EL or end-of-line will initiate the punch~
ing of the exception code before the ac~
tual code is punched. The exception
codes are set up in the exception code
emitter.

. Exception Code Emitter (9) . Any 5-,
6-, 7=, or 8~bit code can be selected as
this code by connecting the channel re-
quiring a bit to the hub located directly
above the designated channel. All chan~-
nels unconnected will be considered as
a zero (nobit). This code will be punched
when required by the designated EL
code.

. BUS Hubs @ . There are two setsof
BUS hubs. Each set permits connection
to a single hub. The permissible com~
bination of BUS hubs and OR hubs are

the same as those outlined in step f
above.

j. Enable Hubs @ . These hubs must
be connected to activate the translator.
If not connected, the normal translation
of BCL paper tape code will take place.

k. Binary Hubs @ . When these hubs
are connected together, only aninternal
to BCL code conversion will take place.
All other translation in the B 341 will
be bypassed.

B 341 Paper Tape Punch Control Panel

2-89., The B 341 Paper Tape Punch control
panel (figure 2-42), contains the switches and
indicators for operation and errorindication.
The function of each element is provided in
table 2-9.

POWER UNIT LOW
ON SELECTED LOCAL TAPE
POWER TAPE
OFF FEED REMOTE

w|IN][cjfo [N

PUNCH & STOP

OFF \

5 LEVEL

TTY

6 LEVEL

DELETE & STOP

DELETE & CONT

7 LEVEL

/ 8 LEVEL

Figure 2-42. B 341 Paper Tape Punch Control Panel
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TABLE 2-9

B 341 Paper Tape Punch Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER ON

UNIT SELECTED

LOCAL

LOW TAPE

POWER OFF

TAPE FEED

REMOTE

CONTROL CODE

LEVEL DESIGNATION

This switch/indicator lights when pressed indicating that power is
applied to the unit.

This indicator will light when the paper tape punch is on-line.

This switch/indicator places the B 341 in a local condition and is not
available to the associated central processor.

This indicator will light when 35 feet of tape, or less, remains on the
supply reel,

This switch removes power from the unit.

This switch feeds tape with all holes punched. The switch is active
when the LOCAL switch is activated. Tape feed rate is 100 charac-
ters-per-second.

This switch/indicator lights when pressed, indicating that the unit is
under control of the associated central processor.

This switch allows the operator to designate a control code. The code
may or may not be punched. The switch is active in REMOTE or
LOCAL and has four positions which determine the action taken when
a control code is detected. The four positions of the switch are:
OFF, PUNCH & STOP, DELETE & STOP, and DELETE & CON-
TINUE.

This switch is used to select the number of channels and type of
paper tape to be used.
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NOTE

Each B 341 Paper Tape Punch is
delivered with one 1000 foot roll of
paper tape; eight seven-inch reels,
two five and one-half inch reels,
ten five-inch wires and ten bottle
(Jack) plugs. Also, the following
supplies are included with each op-
tional code translator:

1 - Plugboard
100 ~ Six inch wires
25 = Nine inch wires
25 - Twelve inch wires
25 - Bottle (Jack) plugs
25 - Templates

LINE PRINTERS

2-90., The Burroughs Line Printers are
drum-type printers that provide high~quality,
high-speed, alphanumeric output. Currently,
five individual line printer models, varying
in operating speeds from 475 LPM to a max~
imum of 1040 LPM, and available with either
120 or 132 print positions, are provided for
use on B 100/200/300 Systems (see table 1-1).

2"'91.

+Hino
ULJ.AB

The physical characteristics and op~

nf tha 13

$nd
of e line wvrinters sre

PJ.LILBCJ.D alcT
similar (with the exception of speed and
print positions). Therefore, only one model,
the B 321 Line Printer, will be described in
this manual. When similarities differ be-
tween models, the model designation and the
difference in similarities will be described.

funatian
er uncuion

B 321 LINE PRINTER

2-92, The B 321 Line Printer (figure 2-43)
is a drum-type printer capable of printing
700 lines per minute when single spacing or
650 lines per minute when double spacing.
Formatting, editing (the insertion of commas,
decimals, dollar signs, zero print control,
etc.), and forms skipping and spacing are
under program control.
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Figure 2-43.

B 321 Line Printer

2-93. The B 321 accepts binary coded dec-
imal, alphanumeric information from the as-
sociated central processor in parallel-by-bit,
serial-by-character mode and stores this
data in a120-position buffer. Upon completion
of buffer loading, and paper movement of the
previous instruction, the format data is ac-
cepted from the central processor and the
characters in the buffer are printed. The
transfer of print buffer is accomplished in
1.3 ms.

2-94. The printer drum mechanism contains
120 print positions from which any one of the
64 characters may be printed, as specified
by the data in the printer buffer. Horizontal
spacing is 10 characters to the inch and ver-
tical spacing can be either six or eight lines
to the inch and is under control of the op-
erator,

2-95. On B 325, B 328, and B 329 Line
Printers, at the instant a character is printed,
its buffer position is set to blank. When all
characters in the buffer are blank, the printer
is released for spacing. This allows paper
to advance while unused character positions
on the drum are passed.



B 321 Line Printer Functional
Characteristics

2-96, The 64 characters contained in each
print position consists of 26 alphabetic, 10
numeric, and 28 special characters (figure
2-44). When B 100/200/300 Systems areused
as input/output conversion systems (satellite
systems) for large-scale computers, they
often require the use of special characters.
For this reason, the 28-special character set
is provided as standard equipment. These
special characters are usually used for for-
mulating problem statements in ALGOrithmic
Language (ALGOL) and in COmmon Business
Oriented Language (COBOL).

Blank —
. /
[ b
( %
< =
<« J
& "
$ #
* @
)
;
< >
= +
X ?
Figure 2-44. Special Character Set
2-97. Printing is done on continuous paper

forms which may be from 5 to 20 inches in
width, including marginal punch strips.
Length can be 22 inches (at 6 lines per inch)
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or 16-1/2 inches (at 8 lines-per-inch). The
maximum length for B 325/328/329 is 20
inches. The forms are loaded in the cabinet
below the printing mechanism. The forms
are transported through the unit, by means
of pinfed tractors, to the stacker. All printed
forms are neatly stacked to a height of at
least 7 inches without attention from the
operator.

2-98., As many as five carbons plus the
original may be printed. In general, the
printer can process legible copy forms up
to 0.02 inch in over=-all thickness. The thin-
nest form that can be processed is 0.0025
inch. The optimum number of copies can
be legibly printed by using premium paper
and carbon. A clearance adjustment, re-
quired when changing from one form thickness
to another, is available fo the operator and
can be accomplished within 30 seconds with~
out the aid of tools.

2-99, TAPE CONTROLLED CARRIAGE.
The B 321 Line Printer does not directly
control the feeding and spacing of the forms.
This is performed by the tape controlled
carriage of the printer in conjunction with
instructions from the central processor.

2-100, CONTROL TAPE. The carriage con-
trol tape (figure 2-45) has column positions
(1-12) called channels. Horizontal lines can
be skipped up to 132 lines for control of a
form. For ease in preparation, the tape is
somewhat longer than required. Prepunched
holes located in the center of the tape are
used by a pin feed mechanism to move the
tape past the sensing device. Movement of
the carriage control tape is synchronized
with the movement of the form through the
carriage.

2~101, Skipping the form to any predeter-
mined position is accomplished by the central
processor addressing any one of 11 holes in
the carriage control tape. A twelfth channel
in the control tape is used to signal the last



print line on the form. When a hole in this d. Channel 12 is reserved for punching the

position is sensed, the printer sends a signal hole indicative of the last printing line
to the central processor which causes the in the body of a form. When a channel
Print or Skip instruction to fake the end-of- 12 punch is sensed during a spacing op~
page branch when programmatically desired, eration, program control will branch to
after printing on the last line has been ac- an end-of-page routine if programmati-

complished. cally desired, after printing on thisline
: has been accomplished.

2-103. TAPE PUNCHING. A commercially
available tape punch isusedto punchcarriage
control tapes. Before punching, the tape
should be marked to conform to the various
predetermined positions on the form. This
can be accomplished (when lines are printed
six lines-per-inch) by laying the tape along
side the left edge of the form with the first
line of the tape even with the top edge of the
form. A mark is made inthe desired channel,
normally channel 1, on the line that corre-
sponds to the first print line of the form.
Additional marks are made in the selected
channels for each of the other skip stops.

Figure 2-45. Carriage Control Tape If forms are to be printed eight lines-per-

inch, this relationship will not exist. One-

2-102, The twelve carriage control tape sixth of an inch on the tape will correspond

channels are usually punched to control the to one-eighth of an inch on the form (i.e.,

following functions: 2-1/2 inches of form equal 3-1/3 inches of
tape). :

a. Channel 1 will normally be used to
identify the first print line (home sta-
tion) of a form.

2-104, The marking of the tape for one
form should be duplicated on the remaining
usable tape as many times as possible; there-

b. Channel 2 will usually be used to indi~ fore, a tape may usually be marked to control
cate the first body line of a form on two 11-inch forms, three 7-inch forms, or
which detail information appears. In one 12-inch form.

an invoicing operation, where the first
printing line and first body line are not
one and the same, channel 1 would be
used to indicate the first printing line
of the form, in this case a name and
address. Channel 2 would correspond
to the first printed line of detail infor-
mation,

2-105, When the tape is used to control
multiple forms per revolution, its life is
increased. The last step in marking a tape
consists of marking the line corresponding
to the bottom edge of the lastformto be con-
trolled. After punching the holes in the
marked channels, the tape will be cut at

this mark.
c. Channel 3-11 will normally be used to
identify any one of 9 user determined 2-106. The tape is inserted in the punch by
print positions. These channels may be | placing the line to be punched over a guide
used in any desired sequence. line on the base of the punch and placing the
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center feed holes of the tape over the pins
projecting from the base. The dial is then
turned until the arrow points to the number
of the channel to be punched. Pressing on
the top of the punch, toward the back, cuts
a rectangular hole in the intersection of the
vertical and horizontal line in the required
channel of the tape. The tape may be punched
with holes in more than one channel on the
same line.

2-107. After the tape is punched, itis cut
and looped into a continuous belt. The bottom
line is glued to the top line, at the section
marked GLUE, after the glaze has been re-
moved with an ink eraser.

2-108. The last hole punched in the tape
should not be less than four lines from the
cut edge, since approximately the last half
inch of the tape overlaps the GLUE section
when the two ends are spliced. Ifitis neces-
sary to punch a hole lower than four lines
from the bottom of the form, punch the hole
which may be overlapped after the tape has
been glued.

B 321 Line Printer Control Panel

2-109, The B 321 Line Printer control panel
(figure 2-46) contains switches and indicators
for operation of the equipment and for error
indications. The control panel is located at
the front of the unit, to the right of the print
section. The function of the switches and
indicators is listed in table 2~10.

SKiP
10
HEADING

NOT
READY

POWER
ON

END OF
PAPER

PRINT

CHECK START

POWER

OFF RESET

SPACE STOP

Figure 2-46. B 321 Line Printer Control Panel

NOTE

Five duplicate switches and a Not-
Ready indicator are provided on the
rear of the B 325, B 328, and B 329
Line Printers only.

TABLE 2-10

B 321 Line Printer Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER ON
pressed.

END OF PAPER

PRINT CHECK
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This switch/indicator applies power to the unit and lights when it is

This switch/indicator signals nearing an out-of-paper condition,
Pressing this switch removes the end-of-paper condition and extin-
guishes the light, One line can then be printed; thereafter, the unit
returns to end-of-paper condition. Successive depressions of this
switch enable printing successive lines.

This indicator lights when a print check error has been sensed or
when the print drum is not properly synchronized.



TABLE 2-10 (cont)

B 321 Line Printer Control Panel
Switches and Indicaters

FUNCTION

Pressing this switch causes the carriage to skip to the first punch

This indicator lights when any one of the following conditions exists:
the END OF PAPER indicator is lit, the 6/8 lines-per-inch switch
is in position N, the unit "slews" paper for more than one second,

This switch is used to signal the central processor that the line
printer is ready for use. It isalsoused to restart system operations
halted by a line printer ""Not-Ready' condition.

Pressing this switch stops the line printer prior to the execution of
the next Print instruction. The print buffer will not be loaded after
the switch has been pressed, and the system will halt on the next

Pressing this switch resets the PRINT CHECK indicator.

Pressing this switch causes the forms to be single spaced.

SWITCH/INDICATOR
SKIP TO HEADING :
in Channel 1 of the carriage control tape.
NOT READY
or the START switch is not pressed.
START
STOP
Print instruction.
RESET
SPACE
POWER OFF This switch removes power from the unit.

MULTIPLE TAPE LISTERS

2-110. The Multiple Tape Lister (figure 2-
47) is an electromechanical, buffered drum-~
type printer with six separate print units.
Output from B 100/200/300 Systems can be
printed out on one or two multiple tape listers.
When two are used, they have the ability to
print simultaneously on any two of 12 paper
tapes at the rate of 1565 lines-per-minute-
per-tape. Currently, Burroughs Corporation
provides five models of Multiple Tape Listers
for use on B 100/200/300 Systems (see table
1-1). These models are identical in physical

appearance and operation; however, the speed
of each unit varies. A general discussion of
the Multiple Tape Lister is provided in the
paragraphs that follow, and where similar-
ities between models differ, the model num-
ber and the difference will be presented.

2-111. As an optional feature, the Multiple
Tape Lister may be modified to skip all tapes
(6 or 12) or all tapes with the exception of
the master tape. This is accomplished by iz
addition of the B 327 Simultaneous Skipping
of Listing Tape modification which may be
field installed (table 1-1).



Figure 2-47. B 322 Multiple Tape Lister

2-112, The Multiple Tape Lister accepts
binary coded decimal, alphanumeric infor-
mation from the central processor in paral-
lel-by-bit, serial-by-character mode and
stores this data in a 44-position buffer. The
central processor controls the formatting
of the 22 print positions in accordance with
an internally stored editing instruction. The
Multiple Tape Lister can print the following
24 characters in any print position:

0 B (Batch)
C (Credit)
D (Difference)
L (List)
M (Misc.)
R (Reject)
S (Subtotal)
T (Total)
X (Pocket X)
Y (Pocket Y)

(Decimal Point)

—

O ©® N o0 i W N

, (Comma)
— (Minus)
* (Asterisk)
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2-113. Character spacing is 10 to the inch;
line spacing is 6 to the inch. All forms are
adding machine type without margin-hole
strips. The forms may be single-part or
two-part with carbon backed or plastic~
backed first sheet. If single part forms
are used, the form can be exited from the
machine through either the top tear strip
opening, or through the rear exit opening,
as required by the operator. Forms exited
from the rear opening can be torn off or fan
folded. Single part forms that exit from the
top tear strip opening cannot be fan-folded
or restacked. Restacking of forms in the
fan-fold condition can only be accomplished
with forms that are exited through the rear
opening. If two-part forms are used, both
can be exited from the machine as a non-
decollated unit through either the top tear
strip opening or through the rear exit. The
carbon copy from the rear exit can be re-
stacked in fan-folds. The stacker (figure 2-48)
has a capacity of 1000 feet (min) of single-
part, fan-folded forms.

Figure 2-48. B 322 Stacker



2-114. The B 322 internal operations and
performance differs only in the following
exceptions. To maintain a printing rate of
1565 lines=per-minute, only 16 characters
may be used. They are:

0-9

, (Comma)

. (Decimal)

x (Pocket X)

y (Pocket Y)

R (Reject)

* (Asterisk)

2-115. To process the full alpha-character
set, a printing rate of 600 lines-per-minute
is established. There are a total of 40 print-
able characters. They are:

0-9

, (Comma)
. (Decimal}
A thru Z

- (Hyphen)
* (Asterisk)

2-116. The B 327 Simultaneous Skipping of
Lister Tapes is a standard feature on all
B 323 Multiple Tape Listers. This allows
the skipping of all tapes (6 or 12) or all tapes,
except master tapes.

18-Tape Lister

2-117, The 18~Tape Lister has one master
unit (B 332) which includes an operator con-
trol panel, electronic circuitry, and two slave
units (B 333) which operate together at a max-
imum of 1565 lines-per-minute. All 18-Tape
Lister configurations must have one master
unit. The available configurations of the 18-
Tape Lister are:

6 Tapes - Master Unit only (B 332)

12 Tapes - Master Unit (B 332) One Slave
Unit (B 333)

N

L4

18 Tapes - Master Unit (B 332) Two Slave
Units (B 332)

2-118, The 18-Tape Lister accepts binary
coded decimal, alphanumeric information in
parallel~-by~bit, serial-by-character mode
and stores the data in a 44-position buffer.
Upon the completion of buffer loading and
paper movement, the characters inthe buffer
are printed. When invalid characters are
received, the scan cycle will continue for a
complete drum revolution. The numeric print
rate will be reduced to the rated alphanumeric
speed of 800 LPM for the print line with the
invalid character. Also, theinvalidcharacter
will cause a blank in the particular column.

2-119, The 18-Tape Lister operates in two
modes: Normal (two-tape mode) or Multi-
processing (three-tape mode). In the Normal
mode, two tapes maximum can be simul-
taneously printed by one command from the
central processor. When in the Multiprocess-
ing mode, the 18-Tape Lister simultaneously
prints three tapes; the master, the detail
tape, and the multiprocessingtape. The mas~
ter and detail tapes print identical informa-
tion from buffer positions 1 through 22. The
multiprocessing tape prints information from
buffer positions 23 through 44.

2-120, A Master-Tape Selector switch with
seven positions, N and 1 through 6, is used
to select the tape 1 through 6 on which the
master information in buffer positions 1-22
is printed. The N position suppresses print
of master information. The master infor-
mation is printed on the master unit only
if it is an 18-Tape Lister configuration.
The central processor designates the detail
tape which may be any of the 18 tapes not
otherwise assigned. If the central processor
supplies a detail designation of N=2~6, which
equals the Master-Tape Selector switch set-
ting, detail action is diverted to tape 1. This
diversion always occurs, whether or not a



master unit designation was supplied by the
central processor.

B 322 Multiple Tape Lister Control Panel

switches and indicators. The control panel
is located on the front of theunit, to the right
of the print section. In addition, several
switches are provided at the rear of the
unit (figure 2-50) for operator convenience.

2-121, The Multiple Tape Lister control The function of the switches and indicators
panel (figure 2-49) contains operating is provided in table 2-11.
PAPER PAPER PAPER PAPER PAPER PAPER
ADVANCE ADVANCE ADVANCE ADVANCE ADVANCE ADVANCE
1 2 3 4 5 6
POWER END OF PRINT ADVANCE NOT
K ALL START
ON PAPER CHEC! PAPER READY
POWER
OFF © RESET STOP

Figure 2-49. Multiple Tape Lister Control Panel

PAPER
NOT ADVANCE
READY 5

STOP PAPER

/ ADVANCE
3

PAPER
ADVANCE

START ADVANCE

4

ALL
PAPER

PAPER PAPER
ADVANCE ADVANCE
6 2

Figure 2-50. Rear Control Panel
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TABLE 2-11

B 322 and B 323 Multiple Tape Lister Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

PAPER ADVANCE 1
through
PAPER ADVANCE &

POWER ON

END OF PAPER

PRINT CHECK

ADVANCE ALL PAPER

NOT READY

START

STOP

Pressing these switches will cause the corresponding tape to be
advanced until the switch is released, when in the Not-Ready con-
dition. Duplicate switches are located at the rear of the unit.

Pressing this switch applies power to the unit.

This indicator will light when one of the sub-units is almost out of
forms or if a feeding problem exists. If this condition is sensed
during a Skip or Print instruction, the program will branch to the
BBB address upon execution of the instruction. The condition causing
the indicator to light must be corrected and the RESET and START
switches pressed.

This indicator will light when a print check error is sensed in any
print position or if the drum is not synchronized with the drum
position counter. A signal is sent to the central processor and the

3ad 3
next Print ins

halt.

Bt Ta) Awm w231l Taa (il dlace . mass ciSom o dle n e e A
1 Uue iU 1 Will MO LIMILULIVCU, LIIUD Uduﬁlng LIIC Sy SLelll W

When in Not-Ready condition, pressing this switch causes all
paper to be advanced until the switch isreleased. A duplicate switch
is located at the rear of the unit,

This indicator will light if one of the following conditions exists:
START switch not pressed, paper slews for more than one second,
end-of-paper condition exists, or tears within the unit. A duplicate
indicator is located at the rear of the unit.

Pressing this switch conditions the B 322 or B 323 to accept in-
structions from the central processor. A duplicate switch is located
at the rear of the unit.

Pressing this switch places the unit in the Not-Ready state. If a
B 322 or B 323 instruction is being executed when the switch is
pressed, the instruction will be completed before the unit halts. Upon
encountering the next instruction, the central processor will stop.
A duplicate switch is located at the rear of the unit.



TABLE 2-11 {cont)

B 322 and B 323 Multiple Tape Lister Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

RESET

POWER OFF
MASTER CONTROL

LISTER DESIGNATE

MASTER TAPE

Pressing this switch with the unit in the Ready state resets the
print check circuitry and extinguishes the PRINT CHECK indicator.
With the lister in the Not-Ready state, pressing the switch clears
all error circuitry except NOT READY. The START switch must be
pressed to clear this indicator.

Pressing this switch removes power from the unit.

This is a seven—-position rotary switch for the selection of one of the
six sub~-units as the master tape. The switch positions (1 through 6
and N) are designated by use of a SPHERICULAR tube beside the
the switch. When in the N position, the switch is disabled.

This four position switch is used to select the Unit-Master, Slave-1,
Slave-2, or all units for which the tape advance switches on the
control panel are to be affected. This switchhas no affect on the tape
advance switches on the rear of the units,

This switch has seven positions and is used to select the tape 1
through 6 on which the master information in buffer positions 1
through 22 is printed. The N position is used to suppress print of
master information.

® Registered Burroughs Trademark

B 421 MAGNETIC TAPE UNIT b. 18,000 characters per second at a den-
sity of 200.0 characters per inch (18

2-122, The B 421 Magnetic Tape Unit (figure KC/sec.).

2-51), is capable of reading, writing, erasing,

backspacing, and rewinding magnetic tape NOTE

under control of the central processor. Each

tape unit is capable of reading and writing

magnetic tape at the following related speeds Reading is done only in the forward

and densities:

direction.

a. 50,000 characters per second at a den- Each tape reel canhold up to 2400 feet of mag-
sity of 555.5 characters per inch (50 netic tape, thereby storing over 15,000,000

KC/sec.).

characters when using high density tape.
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Figure 2-51. B 421 Magnetic Tape Unit

B 421 Magnetic Tape Unit Transport

IND

9-52.

5 strates the

S < 283w

of the tape reels in relation fo the read-
write head and feed rollers. Whenreadingor
writing, tape is passed from the file reel
past the read-write head to the take~up reel.
During rewind, the motion is reversed. To
prevent tape breakage and to minimize start
time, two vacuum columns are used. As the
tape is drawn from one vacuum column, it is
replenished from the reel above. As it isfed
into the other vacuum, the associated reel
takes up the slack tape. Movement of the
tape past the read head is at 90 inches-per-
second. Approximately 2400 feet of tape can
be rewound in 90 seconds.

Ny

JUNCTION OF LEADER
Q & BEGINNING OF TAPE
N4

GUIDES

yai ,/
BOT/EOT ASSEMBLY

RELEASE FOR
CROSSTALK SUPPRESSOR

CAPSTAN
DRIVE ROLLER

CROSS TALK

SUPPRESSOR TOP VACUUM SWITCH

Figure 2-52. B 421 Magnetic Tape Unit Transport
Mechanism
2-124, Start time is the time lapse between

issuing a tape order (Read, Write, Erase,
Backspace) until the first character is read,
written, erased or bypassed. Start distance
is not relevant.

2-125, MAGNETIC TAPE. The magnetic
tape used with the Burroughs Magnetic Tape
Units is 0.5 inch wide, 2.0 mils thick and
approximately 2400 (+20) feet in length. The
base material of the tape is Mylar with a
heavy-duty binder for longer wearing charac-
teristics. The magnetic tape units feature
devices called "latch leaders" (figure 2-53).
The purpose of thelatchleader istominimize
tape load-unload time. The leaders are twq-
part: male and female. The male leader is
opaque-black Mylar and is non magnetic. The
length of this leader is approximately 6
inches from the end of the leader to the
magnetic tape splice which is ‘on the file
reel. The leader is supplied on all late
model Burroughs magnetic tape reels. Ad-
ditional leaders can be obtained for splicing
to other magnetic tapes. The female leader
is opaque Mylar and is manually wound onto

[~
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Figure 2-53.

the take-up reel by the operator, one time
only. The female leader is approximately 14
feet in length. A permanent female leader is
provided with each take-up reel. Spares are
also available. The tapeunitcontains alatch~
ing device holds the female eader in place
during loading and unloading. When the reels
rewind for unloading, the transportwill move
the leaders back until their connection is on
the file reel-side of the tape latch. Then the
latch is closed to grip the female leader
while the male leader is disconnected. After
a new file reel has been placed in the unit
and leaders connected, the tape latch is
opened.

2-126. MAGNETIC TAPE STORAGE. As
many as 15,000,000 characters of information
may be contained on a single reel of magnetic
tape. To store this quantity of data on punched
cards would require 187,500 cards with data
punched in every one of the 80 available card
columns.

2-127, Information is stored on magnetic
tape in the form of records. Record lengths
(i.e., number of characters~per-second) can
vary from record to record, depending solely
on the quantity of information required. This
is In sharp contrast to the fixed record
lengths associated with punched cards. In
addition, magnetic tape is easily handled,
reusable, and requires a minimum of storage
space.

SPLICING TAPE

Latch Leaders

2-128, The magnetic tape used with B100/B
200/B 300 Systems is made of a plastic
material which is coated with a metallic
oxide. The oxide coating has the property of
being easily magnetized with patterns of tiny
spots. A magnetic tape record is a series
of characters (minimum of seven) recorded
consecutively on the tape. Records are
separated from each other by approximately
3/4-inch blank (unrecorded) tape which is
called an interrecord gap. The characters
are written on tape vertically in seven
channels which correspond o the sevenlevels
of core memory. Figure 2-54 illustrates a
section of magnetic tape containing the char-
acters "B 200 SERIES".

N A~ ® » W T

—

Figure 2-54. Magnetic Tape Character
Representation
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2-129, Six of the channels (1, 2, 4, 8, A,
and B) are used to represent alphanumeric
information. The seventh bit (P) is on if the
number of bits comprising the character is
odd. By using parity check on each char-
acter, accuracy for tape-read and tape-
write operations is assured.

2-130. Following the last character in each
record, there is a longitudinal check char-
acter (LCC). (See figure 2-55.) This cheok
character consists of a check bit, auto-
matically written into each channel for the
entire record regardless of the code used.
It should be noted that it is possible for the
check character to be blank.

B 2 0 O S E R 1 E S L/C
100 ¢ [ ] 9
e \@ o000 [ )
A Q@ o0jl0 (0/00
8 00 /0
4| () ]

2 1@ 10/0/0 |0 ¢
1 0000

Figure 2-55. Magnetic Tape Longitudinal Check
Character

2-131. A two-character gap exists between
the last character of the record andthe LCC.
When this gap is sensed, a group mark
(figure 2-56), is written in core memory or
0011111. When the LCC is sensed, it signals
the central processor to cease reading from
magnetic tape. It should be noted that the
group mark appears only in memory, not on
magnetic tape.

2-132, A tape mark (figure 2-57) is written
on the tape after the last record of a file
has been written. When reading magnetic
tape, this mark will be recognized auto-
matically, usually programmatically initi-
ating an End-of-File routine. Several dif-

ferent files may be stored on one reel, each
separated by a tape mark.

£y

o

0000000

—  Symbol

Memory
Code

A~

Figure 2-56. Group Mark

/M

Tape

Code Symbol

\

Figure 2-57. Tape Mark
NOTE

A two-character record consisting
of Tape Mark-Group Mark consti-
tutes an End-of-File record in mem-
ory.

B 421 Magnetic Tape Unit Control Panel

2-133. The B 421 Magnetic Tape Unit con-
trol panel (figure 2-58) contains switches and
indicators for operation of the equipment.
The function of these switches and indicators
is contained in table 2-12.
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POWER WRITE
OFF UNLOAD LOCAL RING LOwW
| Burroughs | 1
NG LOAD REMOTE | | REWIND HIGH
Figure 2-58. B 421 Magnetic Tape Unit, Conirol Panel

TABLE 2-12

B 421 Magnetic Tape Unit Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER OFF

UNLOAD

LOCAL

WRITE RING

Low

HIGH

REWIND

REMOTE

LOAD

POWER ON

UNIT DESIGNATORS 1-6

Removes power from the magnetic tape unit.

Positions tape to the point where the latch leader is on the file reel-
side of the tape latch, thereby permitting the operator to unload the

tape.

Removes the magnetic tape unit from control of the central processor.
The switch lights when pressed.

Signals that the file reel has a write ring installed and that writing
can be performed on the tape.

Selects the 18.000 character-per-second reading and writing rate
(200 characters/inch density). The switch lights when pressed.

Selects the 50,000 character-per-second reading and writing rate
(555.5 characters/inch density). The switch lights when pressed.

Rewinds the tape to the beginning-of-tape mark. Rewind speedis
320 inches~-per-second. This switch is active only whenthe unit is in
a LOCAL condition.

Places the tape unit under control of the central processor. The
switch lights when pressed.

Causes tape to be drawn into the vacuum columns and moves the
tape so that the beginning-of-tape is at the read-write head.

Applies power to the unit. The switch lights when pressed.

Identifies a magnetic tape unit and relates it to a specific variant
character in each magnetic tape command. This illuminated rotary
switch should be operated only when the tape unit is in local mode.
When a unit designate is at the blank (undesignated) position, it will
operate as a unit designation of 6.




B 422 MAGNETIC TAPE UNIT

2-134. This magnetic tape unit has a tape
speed rate of 120 inches-per-second with
packing densities of both 200 (24KC) and 555.5
(66KC) frames~per-inch. The B422and B421
Magnetic Tape Units physically appear the
same and with the exception of different
tape speeds, they are functionally identical;
however, they cannot be intermixed on a sys-
tem.

B 423 MAGNETIC TAPE UNIT

2-135. The B 423 Magnetic Tape Unit pro-
cesses 10-1/2 inch tape reels of up to 2400
feet of 1/2 inch tape. The B 423 is designed
to read and write on tape at a speed of 120
inches-per-second, with a recording density
of 200 frames~-per-inch (24KC). The B 421,
B 422, and B 423 Magnetic Tape Units phys-
ically appear similar.

B 424 MAGNETIC TAPE UNIT

2-136, The B 424 Magnetiic Tape Unii op-
erates at 83 inches-per-second at 800 bits-
per-inch density only, giving the B 424 a
transfer rate of 66KC. The B424 is physically
and operationally identical to the B 422 and
they may be combined together on the sys-
tems indicated in table 1-1,

B 425 MAGNETIC TAPE UNIT

2-137, The B 425 Magnetic Tape Unit may
be used only on B 300 Systems and provides
manual seiection of 200, 556, or 800 bits-per~
inch (BPI) packing density (see table 1-1).
The transport operates at 90 inches-per-
second, permitting transfer rates of 18, 50,
or T2KC. The densities are operator select-
able by pressing the required switchlocated
on the control panel. This magnetic tape
unit also appears physically and operates
identically to the B 421 Magnetic Tape Unit
described in paragraph 2-122.
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B 450 DISK FILE/DATA COMMUNICATION
BASIC CONTROL

2-138, The B 450 (figure 2-59) houses the
disk file control and data communication
control assemblies (B 247 and B 248) when
attached to a B 273, B 283, or B 300 System.
In addition, a B 451 (see paragraph 2-138)
may be included with the B 450 for disk file
expansion. The B 450 may contain two control
assemblies (either disk file or data com-
munication) and one or two B 451's. If more
than two controls (either disk file or data
communication) are required, a second B 450
must be used.

Figure 2-59. B 450 Disk File/Data Communi€ation
Basic Control

B 451 DISK FILE EXPANDED CONTROL
UNIT

2-139. The B 451 Disk File Control Unit
contains the circuitry necessary to control
from 48 to 480 million characters of disk
file storage for B 200/B 300 central pro-
cessors and to control multiple processors
accessing common disk file storage.



2-140, The following examples and related
specifications illustrate the possible proces-
sor/subsystem configurations. Since there
are many possible variations, itisnecessary
to look upon each application as unique.

2-141. Figure 2-60 illustrates a disk file
subsystem with one or two processors and
up to ten B 471 Electronic Units.

2-142., One B 451 is required for one B 247
Disk File Control Unit and two to five B 471
Disk File Electronics Units. One B 451 is
required for two B 247 Disk File Control
Units and one to five B 471 Disk File Elec-
tronics Units. Each central processor at-

tached to the Disk File Subsystem requiresa
B 247 Disk File Control Unit.

2-143, Figure 2-61 also illustrates a Disk
File Subsystem with one or two processors
and up to ten B 471 Electronics Units.

2-144, Inthis configuration,two B 451 Units
are required for one B 247 Disk File Control
Unit and six to ten B 471 Disk File Elec-
tronics Units. Two B 451 units are required
for two B 247 Disk File Control Units and
six to ten B 471 Disk File Electronics Units.
When two B 451 units are used, both are in-
stalled in a single B 450 DF/DC Control
Cabinet. The B 451 units are included in the
B 247 unit specified for processor 1.

B 450 DF/DC CONTROL

PROCESSOR #2

/O CONTROL

PROCESSOR #1

2
1/0 CONTROL B 247

1 TO 5B 471
ELECTRONICS UNITS

B 451

anrVw

(UP TO 240 MILLION
CHARACTER CAPACITY)

Figure 2-60. Disk File Subsystem 1
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B 450 DF/DC CONTROL

PROCESSOR 71
1/0 CONTROL

. PROCESSOR #2
"~ 1/O CONTROL

t B 247

1TO 5 B 471 DISK FILE

1 TO 5 B 471 DISK FILE

B 451

ELECTRONICS UNITS

AA 1\ y
w
&

ELECTRONICS UNITS

YYYYY

Figure 2-61. Disk File Subsystem 2

2-145, Figure 2-62 illustrates a Disk File
Subsystem with the maximum processor
configuration.

2-146, If two or more processors attempt
to address the same Disk File Electronics
Unit, one processor is serviced while the
others wait. The queue discipline is first
come first served when two B 247 Disk File
Control Units are used. When the three or

B 450 DF/D; CONTROL

four Disk File Control Units are used, the
queue discipline is the lowest designated
number Disk File Control Unit served first.
When three or four processors are used, a
second B 450 DF/DC Control is required.
When a second B 450 is required, it must be
located adjacent to the first unit.

2-147, Figure 2-63 illustrates a Disk File
Subsystem with multiple processors and
optional data communications features.

B 450 DF_/DC CONTROL

a2l #3
PROCESSOR #2 —» PROCESSOR #3
- 2 B 247 >
/O CONTROL B 247 1/O CONTROL
B 247 #2 #4
PROCESSOR #1 B 451 B 451 B 247 - PROCESSOR #4
1/0 CONTROL 1/O CONTROL
‘NV\LW \w YVYY
1705 1705

B 471 DISK FILE B 471 DISK FILE
ELECTRONICS

ELECTRONICS
UNITS UNITS

Figure 2-62. Disk File Subsystem with Maximum Processor Conflguration
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PROCESSOR #1

I/O CONTROL
B 450 DF/DC CONTROL B 450 DF/DC CONTROL
PROCESSOR #2
" 1/0O CONTROL
o B 451 B 451 B 247
1TO 5 B 471 DISK FILE
ELECTRONICS UNITS
1 TO 5B 471 DISK FILE
ELECTRONICS UNITS
PROCESSOR #2
- B 248 B 248 " 1/O CONTROL
PROCESSOR #1
1/0 CONTROL
\ \
17015 17015
TERMINAL UNITS TERMINAL UNITS
Figure 2-63. Disk File Subsystem with Multiple Processors and
Optional Data Communications Features
2-148. When more than a total of two Disk 2-150. The magnetic storage disk if de-

File/Data Communications Control Units are
used, a second B 450 DF/DC Control Cabinet
is required and must be physically adjacent
to the first DF/DC Control Unit. Each central
processor utilizing data communications re-
quires a B 248 Data Communications Control
Unit (refer to paragraph 2-166).

Disk File Storage

2-149, A maximum of 9.6 million six-bit
alphanumeric characters of information can
be stored onfour vertically mounted magnetic
disks contained in each storage unit. Thus a
total of 480,000,000 alphanumeric characters
can be stored when a maximum of ten storage
units are used. Table 2-13 lists the capacity
of the disk file system.
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signed and shaped similar to a commerical
recording disk; however, it is much larger
and is constructed of brass. The disk surface
is plated with an extremely thin magnetic
film,

2-151, Every disk surface contains 50 data
tracks. One data track has a capacity of
24,000 characters. Each data track has a
fixed predetermined clock frequency so that
the information packing density in all of the
data tracks will approximate 1000 bits per
inch.

2-152, The data tracks are serviced by their
own individual read/write head. The read/
write head records the information to be
stored onto the disk surface serially by bit
in 48-bit words. In addition, each word
contains check and spacer bits.



TABLE 2-13
Disk File System Capacity
Alphanumeric Data Storage | Control
Characters | Segments | Tracks Disks | Modules | Units Units
per— per— per— | per— | per— per— | per—
Segments 96 250
240 100
480 50
Data 24,000 50
Tracks 480 char.
100
240 char.
250
96 char.
Disk 2,400,000 5,000
480 char.
10,000
240 char.
25,000
96 char.
Module 9,600,000 20,000
480 char.
40,000 4
240 char.
100,000
96 char.
Storage | 48,000,000 | 100,000
Unit 480 char.
200,000 20 5
240 char.
500,000
96 char.
Contrel | 480,000,000 | 1,000,000
480 char.
2,000,000 200 50 10
240 char.
5,000,000
96 char.
B 273 | 480,000,000 | 1,000,000
or 480 char.
B 283 2,000,000 00 | 50 10 1
o 240 char
B 300 :
5,000,000
96 char.
2-153. Data tracks are further divided into

addressable segments of 96, 240, or 48¢C
alphanumeric characters. Segments are dec-
imally and consecutively numbered: within
each storage unit. Consecutively numbered
segments may be read or written with a single
command.

2-154, Each segment is individually num-
bered within a storage unit and is assigned
a seven-digit address. The address format
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and range varies with segment size. The
following indicates the range and address
format for each segment size:

96 CHARACTER SEGMENT ADDRESS FORMAT

v] [s]s[s]s[s]s
Storage Unit  Segment Number 000000-499999
Number 0-9

Number of addressable segments:

Module 100,000

Full Capacity Storage Unit 500,000

240 CHARACTER SEGMENT ADDRESS FORMAT.

U S S S S S S
Storage Unit  Segment Number 000000-199999
Number 0-9

Number of addressable segments:

Module 40,000

Full Capacity Storage Unit 200,000

480 CHARACTER SEGMENT ADDRESS FORMAT.

U UNUSED| S S S S S
Storage Unit Segment Number 00000-99999
Number 0-9

Number of addressable segments:
Module 20,000
Full Capacity Storage Unit 100,000

2-155. The disk storage reading and writing
speed is extremely fast, and transfer of
information from and to the file occurs at
the rate of 100,000 characters per second.

2-156. This data rate facilitates efficient
loading and unloading of files, file scanning,
sorting, and report generation. The time to
read or write each of the three data segment
sizes are: '

Segment Size Read/Write Time
96 char. 0.96 ms
240 char. 2.40 ms
480 char. 4.80 ms




B 247 DISK FILE CONTROL UNIT

2-157. The B 247 contains the power supply,
control, and checking circuitry to accom-
modate a maximum of ten disk file storage
units (48 million alphanumeric characters
per storage unit). All information transfer
and addressing from these storage units is
controlled by the B 247.

2-158. Because independent checking fea-
tures are incorporated in the unit, the central
processor is free to execute other commands
or input/output operations when the control
unit is performing a check operation. Pro-
vision for checking of each disk file address,
as it is transferred from the central pro-
cessor, is provided; if a parity erroroccurs,
the transfer operation stops and no data will
be transferred. Also, an address parity in-
dicator will be set. For each segment of
- data written during a write operation, a
multiple character check code is developed
and written. This code is regenerated and
compared against the written check code
during a read operation. If the comparison
is unequal, an information error indicator is
set. When a nonexistent address is refer-
enced, the operation is terminated, and an
invalid indicator is set. Attempting to write
on a disk which is locked out will set a write
lockout indicator. Reading or writing is pre-
vented while the control unit is in a"Busy or
Not-Ready" status. The control unit is in a
"Not~Ready" status if either of the power
switches (AC-DC) are OFF or if the RE-
MOTE/LOCAL switch is set to the LOCAL
position.

B 471 DISK FILE ELECTRONICS UNIT

2-159, The B 471 Disk File Electronics
Unit (figure 2-64) incorporates all of the disk
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file system electronics for controlling a
maximum of 48,000,000 alphanumeric char-
acters of information (5 modules) in addres-
sable segments of 96, 240, or 480 characters.
The unit contains the main air pressure
system starting controls, basic head switch~
ing logic, and read/write amplifiers for a
maximum of five storage modules. Lockout
switches for the unit and for individual disks
are provided on the control panel. The unit
lockout switch prevents writing on the entire
unit. Individual disk lockout switches allow
disks to be individually locked out. Whenever
the unit or disk is placed in a write~-lockout
state, it is still possible to read from the
unit and/or disk. The unit is made ready for
operation when the POWER ON switch is ON
and the REMOTE/LOCAL switch is set to
the REMOTE position.

Figure 2-64. B 471 Electronics Unit

B 471 Control Panel

2-160, The switches and indicators located
on the control panel (figure 2-65), used for
the operation of the B 471 Disk File Elec~
tronics Unit, are described in table 2-14.
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Figure 2-65. B 471 Control Panel

TABLE 2-14

B 471 Disk File Electronics Unit Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER ON

POWER OFF

NOT READY

DC ON

DC OFF

MASTER LOCKOUT

DISK LOCKOUT

This switch applies AC power to the storage unit and the storage
modules connected to it, provided that the AC ON switch of the B 247
Control Unit is also on.

This switch removes AC power from the storage unit and from the
storage modules connected to it. The switch shouldonly be used when
absolutely necessary since the storage modules require two hours
to return to operating condition after power is turned on once more.

This indicator will light when one of the following conditions exists:
AC power is off, DC power is off, REMOTE/LOCAL switch is in the
LOCAL portion, all disks in the storage modules are not up to speed,
or air pressure is low.

This switch applies DC power to the storage unit and to the storage
modules attached to it.

This switch removes DC power from the storageunit and the storage
modules connected to it.

This indicator lights when the master lockout switch (located under
a hinged cover) is pressed to lock out all of the disks connected to
the particular disk file storage unit.

This indicator lights when one or more of the disk lockout switches
(located under the hinged cover) are pressed to lock out the disks
connected to the particular disk file control unit.
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B 475 Disk File Storage Module

2-161. The B 475 Disk File Storage Module
(figure 2-66) consists of four vertically
mounted magnetic disks comprising a storage
capacity of 9.6 million alphanumeric char-
acters. Each disk surface has 50 data tracks
which are divided into addressable segment
sizes of 96, 240, or 480 alphanumeric char-
acters. One data trackhas a 24,000 character
capacity. Every track is equipped with its
own read/write head and by means of elec-
tronic switching, the headscan rapidly access
data from the tracks. A fail-safe mechanism
within each storage module prevents the
read/write heads from contacting or dam-
aging the magnetic disk surface.

Figure 2-66. B 475 Disk File Storage
Module
2-162. The magnetic disks rotate at 1500

revolutions-per-minute (RPM), and with the
head-per-track design incorporated for read-
ing and writing data, the average time re-
quired to access data from disk storage is
one-half disk revolution, or 20 ms., regard-
less of file size or organization of records.
All data recorded onto the disks will remain
on the disks until replaced with new informa-
tion. Transfer of information from and to the
file is at a rate of 100,000 characters-per-
second.

B 475 Disk File Storage Module Control Panel

2-163. The controls for operating the B475
Storage Module are located on the B 471
Disk File Storage Unit. This unit provides
individual disk lockout switches for the disks
within the storage module. These switches
allow individual disks to be locked out. For
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a complete functional description of the
switches and indicators, refer to table 2-14.

B 478-1 DISK

2-164. The B 478-1 Disk File Storage Unit
is basically identical to the B 471-B 475
except that the B 478-1 offers twice the
storage capacity (19.2 million characters)
with an average access time of 40 ms. The
transfer rate of the B 478-1 is 134,000 char-
acters-per-second and the segment size is
240 alphanumeric characters. The B 478-1
includes the electronics unit. It is then pos-
sible to add more disk file units (B 478-2).

B 478-2 DISK FILE

2-165. The B 478-2Disk File Storage Unit

is identical to the B 478-1 except for the
electronics unit. Storage capacity, access
time, transfer time, and segment size are
all the same. The B 478-2 is intended for

use as an expansion device in conjunction
the B 478-1.

B 248 DATA COMMUNICATION
CONTROL UNIT

2-166. The B 248 Data Communication Con-
trol Unit provides the interface between the
central processor and the various terminal
units. Only one B 248 may be connected to
a B 273, B 283 or B 300 System and it can
serve from one to fifteen terminal units of
any combination. The B 248 may have a
cable length of up to 50 feet from the as-
sociated central processor and is under con-
trol of the central processor only when
loading or unloading a terminal unit buffer
to or from core memory.

B 248 Functional Characteristics

2-167. The B 248 provides the code transla~
tion facility for conversion between Burroughs
Common Language (BCL) and Baudot Code.
In a system where different types of terminal
units are used, BCL to Baudot conversion
takes place only when the Scanner in the
B 248 is addressing a teletype terminal unit,



2-168. The B 248 can recognize that any
terminal unit is in one of four possible
states: Busy, Input Ready, Output Ready, or
Not~Ready.

2-169. When a designated terminalunitisin
the "Busy" state, the associated central
processor or the B 248 cannot communicate
with that terminal unit. A "Busy" state
occurs when: the terminal unit is receiving
an input message from one of its stations,
if the terminal unit is transmitting the
contents of its buffer to an inquiry station,
if there is a nonrelated call on the net of a
teletype terminal unit, if the terminal unit is
idle when designated by a read order, or
when loading or unloading a terminal unit
buffer to or from the central processor.

2-170. A terminal unit that has received a
complete message from an inquiry station is
in the "Input Ready" state. The completing
of an input message is recognized by anend-
of-message character which is transmitted
to the associated central processor as a group
mark (BCL-011 1111).

2-171. A terminal unit is in the "Output
Ready" state after it has completed trans-

ferring the contents of its buffer to an inquiry
station and has not detected an End-of-Reply

GOV &l DA

(group mark) character.

2-172. The B 248 also provides aninterrupt
to the central processor. This interrupt is
set when any terminal unit is in the "Input
Ready" or the "Output Ready" state, and the
terminal unit is being addressed by the
scanner.

2-173. The character transfer rate through
the B 248 is a maximum of 30,000 char-
acters-per-second. Transfer is serial-by-
character, parallel-by-bit; in all cases of
inquiry reply, the message must be termi-
nated by a group mark character.

2-174. The scanner in the B 248 has the
facility to connect any of the terminal units
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to the central processor. The time required
for the scanner to examine adjacent channels
for "Ready" status is a maximum of 20
microseconds; the B 248 gives priority, in
undirectional sequence, to terminal unitsthat
are in the "Output Ready State."

B 481 TELETYPE TERMINAL UNIT

2-175. The B 481 Teletype Terminal Unit
provides the interface between the B 248 and
the teletype stationson anet (seefigure 2-67).
From 1 to 399 teletype station sets may be
serviced by a single B481 Teletype Terminal
allowing a possible 5,985 teletype stations in
a network if only teletype terminals areused
(1 to 15 terminal units per B 248). The B 481
may have a cable length of up to 50 feet from
the B 248 and, as anoptional device, may have
a teletype page printer included as partof the
terminal unit.

B 481 Functional Characteristics

2-176. The B 481 Teletype Terminal Unit
provides serial-parallel code conversion,
special teletype character deletion and inser~
tion, and buffer storage capability. Control
and timing levels are generated and sensed
so that the B 481 is compatible with the
B 248.

2-177. Physically, the B 481 is a model 28
Sequential Selector with selective calling fea~
tures. A parallel to series converter is
furnished as an available feature with the
sequential selector; code reading contacts
are used to convert serial~by-bit characters
for transmission to the B 248. A character~
control unit is provided for the insertion and
deletion of special teletype characters such
as "Line Feed." The character control also
provides the end-of-reply, and the station
disconnect signals for the teletype net. The
character-control further inserts change of
print mode signals in the data being sent to
the teletype stations when there is a change
from either figures (FIGS) to letters (LTRS).



B 450 DF/DC CONTROL

1 70 5 STORAGE MODULES B 471

N
-— B 247 DISK FILE CONTROL 8411 | Bass B 475
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PROCESSOR
1/O CONTROL
B 248 DATA
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CONTROL
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DIAL TWX TELETYPE TYPEWRITER
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'

UP TO 399 TELETYPE
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'
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'

1 TO 8 B 493 STATIONS/TERMINAL

Figure 2-67. Disk File/Data Communication Subsystem with Representative Terminal Units

2-178. The B 481 Teletype Terminal Unit
incorporates a buffer which stores six-bit
characters. Buffer size may be 120 or 240
characters and the access time for the ter-
minal buffer is 20 microseconds. An inquiry
message may be entered via the keyboard of
any station onthe net by selectively calling the
B 481. The B 481 Teletype Terminal Unit
can service only one station at a time.

2-179. A teletype page printer may be in-
cluded as part of the B 481 Teletype Ter-
minal Unit. This printer can be used for
monitoring all messages on the net.

B 483 TYPEWRITER TERMINAL UNIT

2-180. The B 483 Typewriter Terminal Unit
provides the interface between the B 248 and
the typewriter inquiry stations on a net. The
B 483 provides facilities for one to eight
typewriter stations and includes the input
station selection circuitry, and an input/
output buffer of 480 characters. Control and
timing levels are generated and sensed so
that it will be compatible with the B 248.
The typewriter terminal unit may have a
cable length of up to 50 feet from the B 248.
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2-181. The unit provides buffers to store
simultaneous inputs from each typewriter
inquiry station. Buffer size for each type-
writer inquiry station depends on the number
of stations per terminal.

2-182. The B 483 Typewriter Terminal Unit
also provides input scanning facilities to
accept data from any of the eight possible
typewriter inquiry stations. This data is
picked off and stored as it is avalilable, a
character-at-a-time, and is directed to the
proper portion of the buffer.

2-183. In addition, the unitprovides aninput
latch facility which interrupts the scanner and
holds the buffer to a station while data is
transferred through the B 248 to the central
processor. The latch is initiated when the
end-of-message input character is stored.

2-184. The buffer will store a reply message
from the processor when latched to the B 248.
The flow of data into the buffer is governed
by timing levels generated in the terminal
unit. The buffer will unload a reply message
when latched to the typewriter inquiry station
and the flow of data from the buffer is



governed by timing levels generated in the
typewriter inquiry station.

B 484 DIAL TWX TERMINAL UNIT

2-185. The B 484 Dial TWX Terminal Unit
provides the interface between the dial TWX
network and the B 248. It provides facilities
for one to eight channels of the dial TWX
network and an input/output buffer of up to
480 characters. A Dataset 103 is required
for the interface to the dial TWX network and
may be located 50 feet from the terminal
unit,

B 484 Functional Characteristics

2-186. The terminal unit provides buffersto
each channel. To store simultaneous mes-
sages for each channel depends on the number
of channels required in the terminal. The
operator dials the Dial TWX Terminal Unit
using normal dialing procedures. When a
connection has been established, the message
is typed and stored until an"End-of-Message"
signal is received.

2-187. The scanning facilities provided with
the terminal unit provide a connection to
each buffer when required and the input
message is unloaded from the buffer to the
system. The buffers will also store output
messages from the processor when connected
to the system. The flow rate of data into the
buffer is governed in the terminal unit with
the message being terminated by a group
mark. The message is then transferred to
the connected station while the terminal is
servicing other channels.

B 493 TYPEWRITER INQUIRY STATION

2-188. The B 493 Typewriter Inquiry Station
utilizes a Send-Receive Page Printer set.
The alphanumeric keyboard is provided with
contacts suitable for keying of alphanumeric
input data.

B 493 Functional Characteristics

2-189. TheB493 Typewriter Inquiry Station
communicates with the B 483 Typewriter
Terminal Unit via a single multiple conductor
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cable. These cables may be up to 2000 feet
from the B 483 to the inquiry station. The
station set operates at a standard rate of 10
characters-per~-second by selectively press-
ing the keys and space bar of the keyboard
in the same manner as typing.

B 495 SUPERVISORY PRINTER

2-190. The B 495 Supervisory Printer (fig-
ure 2-68) furnishes a permanent printed
document between the operator and the system
through use of a modified electric typewriter
as an input/output device. The printer can
only be used with a B 273, B 283 or B 300
System and is most useful when associated
with a control unit since it can print the
beginning of a message and the end of the
message. A LOCAL switch on the printer
allows the operator to manually type com-
ments when desired.

Figure 2-68. B 495 Supervisory Printer

B 495 Functional Characteristics
2-191. The B 495 has a print format of

10 characters-per-inch horizontally and six

characters-per-inch vertically with an out-
put rate of 10 characters-per-second. The
printed output is displayed on continuous
fan-fold paper of 9-7/8 inches. Two carbon
copies can be printed with the original first
print copy. The B 495 is permanently pre-
set to provide a maximum line length of
72 characters with the left-hand margin pre-
set at one inch from the left edge of the
paper. Neither margin can be preset man-
ually. The typing cylinder will return upon



pressing the return key, printing of the
72nd character in a line, a left pointing
arrow (-——) in the output data, or by
depressing the end-of-message key during

input.

B 495 Supervisory Printer Controls

2-192. The B 495 Supervisory Printer (fig-
ure 2-69) contains switches and indicators
which control the operation of the printer.
The switches and indicators are described

in table 2-15.

Figure 2-69. B 495 Controls

TABLE 2-15

B 495 Supervisory Printer
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

INPUT REQUEST

READY

REMOTE

LOCAL

POWER ON

ERROR

END OF MESSAGE

OFF/LINE/LOCAL

A momentary contact switch that generates an interrupt and requests
system attention. The light remains lit until the SPO is read.

This indicator lights when the computer reaches a Read Supervisory
Print instruction.

A self-indicating switch that places the printer under control of the
associated central processor.

A self-indicating switch that removes the printer from control of the
central processor. The operator can type comments when this switch
is on.

This indicator lights when power is applied to the unit.

The operator momentarily presses this switch in the event of an
operator input error (i.e., keystroke error). The program control
will continue in sequence.

Momentarily pressing this switch terminates the message. A group
mark is stored in memory and the READY indicator is extinguished.

This three-position switch: (1) removes power from the unit when
in the OFF position, (2) connects the typewriter to the supervisory
printer logic when in the LINE position, and (3) disconnects the logic
from the typewriter when in the LOCAL position.
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DATA TRANSMISSION SYSTEM

2-193, The Burroughs Data Transmission
System is even more powerful and versatile
than the Communication System. The Com-
munication System could be more appro-
priately called an inquiry system because
an inquiry must be '"asked" before a reply
can be given; i.e., the computer system is
unable to transmit a message without first
receiving an inquiry (with the exception of
the teletype network).

2-194. All operations between any of the
various types of stations and the computer
system are completely buffered and inde-
pendent. Transfer rate between the buffers
and the computer system is 100 KC. The
Data Transmission System has amuchgreat-
er capacity to handle various types of trans-
mission devices in any combination. These
devices include:

a. Typewriter (64 stations).
b. TWX networks (64).
c. Teletype (25, 536 stations).
d. 801 automatic calling units.
e. UNIVAC 1004;
f. IBM 1050.

Functional Description

2-195. The Data Transmission System is
composed of the following components:

a. B 452 Disk File/Data Transmission
Basic Control.

b. B 249 Data Transmission Control Unit
(DTCU).

c. B 487 Data Transmission Terminal
Unit (DTTU).

d. Line Adaptors.
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2-196. The B 452 houses the B 249, and
the disk file control unit if it is used. The
terminal units and adaptors are not free
standing units but are, in fact, gates which
are mounted inside the B 452 cabinet.

B 249 Data Transmission Control Unit

2-197. The DTCU serves as a multiplex-
ing device which allows the B 300 System
to handle up to 4 transmission terminal
units. If only one terminal unit is on the
system, the DTCU is not required.

2-198. One of the major functions of the
DTCU is to provide code translation be-
tween the computing system and the trans-
mission device. For example, typewriters
and TWX networks both function in ASCII
code; and, therefore, the DTCU must pro-
vide translation both ways between BCL and
ASCII or ASCII and BCL. In the case of

teletype networks, they function in Baudot

P o A +1a
code; and, therefore, the DTCU must pro-

vide translation between this code and BCL
again, both on input and output.

NOTE

£ A - 3
If a DTCU is not used, then it i

the object program's function to
provide the correct translation on
both input and output.

B 487 Data Transmission Terminal Unit

2-199. A DTTU contains a message area of
448 characters of core memory, which is
divided into sixteen 28-character subsections
numbered 0 through 15. An adaptor is as-
signed a number of these subsections accord-
ing to user and physical requirements. The
division of the storage area into buffers is
accomplished by placing line adaptors at
line adaptor connection points. Each buffer
area is then defined to start at the point



where its line adaptor is connected and to ex-
tend to the next line adaptor or the end
of storage, whichever occurs first. The
buffer address (or sometimes called station
address) is actually composed of two quan-
tities, the terminal unit number and the
section number. When communicating with
any transmission device, both of these quan-
tities are required. The combination of both
quantities shall henceforth be referred to
as the "buffer address." For example, as-
sume a terminal unit were assigned a num-
ber 2 (this is accomplished by its physical
connection) and it had three adaptors. If the
line adaptors were attached to the connection
points at subsections 0, 3, and 7, the entire
storage area would be divided into three
message or information areas. The first
area would have a buffer address of 20 and
would be 84 characters in length. The second
area would have a buffer address of 23 and
would be 112 characters in length. The third
area would have a buffer address of 27 and
would be 252 characters in length.

2-200. When a message or groupof charac-
ters is received from a transmissiondevice,
the information passes through aline adaptor
into the adaptor's terminal unit information
area. When the end-of-information is sensed,
an interrupt level is produced by the terminal
unit and sent either through the control unit
(if it is present) to the computer system or
directly to the computer system without a
control unit, which subsequently causes the
computer system to be interrupted. An "in-
terrogate" is programmatically performed
in order to determine the buffer address of
the information and the status of the buffer
which generated the interrupt.

2-201. At the completion of a data trans-
mission operation (either input or output),
a buffer address can be flagged as being
either normal or abnormal. This flag of
normal or abnormal in conjunction with an
input or output operation can indicate alarge
number of combinations reflecting errors,
special attention, etc.
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2-202. BUFFER CONDITIONS. A buffer
may be in one of the following conditions:

a. Idle - indicating that the buffer is not
presently receiving a message from a
transmission device nor is it trans-
mitting information to that device.

Read Ready - indicating that an entire
message has been received from a
transmission device and the computer
system should now process that infor-
mation,

NOTE

When the computer system "reads"
the information out of the buffer,
the buffer is then returned to an
idle condition.

It should also be noted that a computer-in-
itiated message to a buffer is allowed any
time a buffer is in an idle condition. Thus,
at the completion of a read, the transmission
device may continue sending information or
the computer may send a reply concerning
the information just read in from the buffer.
In most cases of an operator-transmission
device such as a typewriter or teletype, it
would be advisable to send a reply (if only
a carriage return and line feed) to indicate
that the operator may continue with the input.
When a message is transmitted to an idle
buffer (complete with group mark), an in-
terrupt is produced when the transmission
device has fully accepted (i.e., typed) the
output message; and an idle interrupt is
produced to the computer system,

2-203. If, however, the output message sent
to the buffer does not contain a group mark
or end-of-message character, a write-ready
interrupt is produced when the buffer has
fully transmitted the information to the trans-
mission device. A write-ready condition in~
dicates that the buffer is now ready for the
next portion of the total message. This



write-ready condition in previous terminal
units caused a temporary lock-out of all
other transmission/communication devices
on that terminal unit during the time that
multiple groups of information were being
transmitted to the transmission device. In
the B 487, however, this condition does not
affect any other device.

NOTE

Whenever any interrupt of any type
has been interrogated, that interrupt
has been removed and will not cause
another interrupt under any circum-
stances.

2-204. All of the above conditions can be
flagged as being either normal or abnormal.
For example, an operator typing the left
arrow (end-of-message) key causes aread-
ready normal interrupt. If, however, for
some reason the operator keys in the end-
of-transmission character, a read-ready ab-
normal interrupt is produced. On output,
when the left arrow is encountered during
the transfer of data from the buffer to the
adaptor, the buffer assumes an idle normal
condition with an interrupt. If, during the
time that a message is being sent out of the
buffer to a TWX adaptor and the operator
should press the BREAK key, the buffer
terminates the output of the message and
immediately assumes a read-ready abnor-
mal condition with an interrupt. These are
but a few of the numerous combinations and
conditions of input and output with errors,
end of transmission, loss of carrier, buffer
overflow, etc., that can occur and subse-
quently flag the operation as normal or ab-
normal. The handling of these conditions is
totally left up to the object program.

NOTE

There is hardware priority avail-
able that causes selection of the
lowest numbered buffer within a
terminal unit for system attention.
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2-205. LINE ADAPTORS. There is a spe-
cially designed line adaptor for each type
of transmission device which serves {o in-
terface that device with the DTTU. With the
appropriate line adaptor, it is possible to
interface any device to a DTTU and thus
achieve information exchange with the com-
puter system.

2-206, TYPEWRITER/TWX. A single type~-
writer station connects with atypewriter line
adaptor. A maximum of 16 typewriters can
be connected with the 16 adaptors to a single
DTTU. However, the buffer size of each
would then be restricted to 28 characters.
Each typewriter is entirely independent of
all the other adaptors, regardless of what
type they might be. If the buffer associated
with a typewriter station is not "busy," the
computer system can initiate at any time a
message to be typed out on that station just
as if it were a supervisory printer (SPO).

2-207. If, while typing a message in from
the remote station, the operator notes a
mistake, the operator can perform a '"back-
space" and thereby erase one character.
This backspace may be performed as often
as required. Another function is the ability
to handle paper tape from a model 33 or 35
ASR typewriter station. Messages may be
stacked on paper tape as shown in figure 2-70.

2-208. The computer system can exercise
control over the paper tape by performing
a "start paper tape'" function (this is a re-
served character), and then the paper tape
will continue sending until a character on
the paper tape indicates 'stop paper tape."
The paper tape will stop, the computer sys-
tem will read the message, process it, and
either send a reply back to the station where
the reply will be typed out or simply send a
control character to resume reading from
the paper tape, or both.

NOTE

The buffer size will usually dictate
format and/or length of the entries
from the paper tape.



CTRL-FORM
(CLEARS BUFFER)

|

X-OFF CHARACTER
"<—n (END OF MESSAGE)
RUBOUT

X-OFF CHARACTER

"<—" (END OF MESSAGE)
RUBOUT

~<— |NFORMATION—~

|=— INFORMATION —

<—-INFORMA§

Figure 2-70. Sample Paper Tape Format

2-209. A TWZX network is actually type-
writers connected to the terminal unit buffer
via data sets and the interconnecting tele-
phone lines. The data set is, for all practical
purposes, a telephone and has a dialable num-~
ber. The operator at a remote TWX type-
writer station dials the number of the data
set connected to the adaptor; and, when the
connection is made, the TWX station func-
tions exactly like a typewriter station as
previously described, with this exception:
the data set is continuously monitoring the
quality of the data carrier; and, if the quality
drops below a certain threshold value, the
data set performs a "loss of carrier dis-
connect." This can occur on either input or
output. In both cases, however, an abnormal
condition is flagged and an interrupt is pro-
duced.

2-210. TELETYPE NETWORKS. Each of
the stations and the adaptor has a "2-char-
acter call." If the net, as it is called, is
idle, the computer system can initiate a call
sequence and/or message to any or all of
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the stations on the net. In the same manner,
any station, if the net is idle, can call the
adaptor and/or any other station and trans-
mit information to it. Teletype networks
have a standard calling and message dis-
cipline that is followed by all who use the
net.

2-211. 801 AUTOMATIC CALLING UNIT
(ACU). The 801 adaptor is first used to
transmit a dial sequence through the 801
data set. The 801 data set is, in fact, con-
nected to the telephone exchange through the
normal data set that will be used once the
telephone connection has been established.
After the connection has been made, the in-
formation is processed to and from the re-
mote station through the TWX adaptor. The
801 is not used during this period.

NOTE

At this writing, the connection/
adaptor function between the UNIVAC
1004 and the IBM 1050 has not been
thoroughly detailed and defined.



SECTION

STORED PROGRAM INSTRUCTIONS

GENERAL

3-1. Data processing has been defined as
the performance of a series of actions and
operations on data for the purpose of achiev-
ing desired results. In order to control the
operation of data processing within a com-
puter system, a series of instructions, called
a program, is introduced to the computer to
"tell it" under what circumstances to per-
form a particular operation on the data being
processed. Since these instructions are held
in core storage, they are referred to as the
stored program.

3-2. This section contains a detailed de-
scription of the individual instructions that
comprise the stored program within the B 100/
200/300 Series System central processors.

INSTRUCTION DESCRIPTION

3-3. The instructions that comprise the
stored program in all systems are nenally
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classified into four categories. These cate-
gories are:

a. Input/Output Instructions - These in-
structions control on-line operation of
tabulating card reading and punching,
paper tape reading and punching, high
speed printing and listing, MICR docu-~
ment reading, magnetic tape processing,
disk file writing, reading, checking and
interrogating, data communication read-
ing, writing, and interrogating, and
supervisory printer reading and writ-
ing.

b. Arithmetic Instructions - The central
processor executes the standard opera-
tions of add, subtract, multiply, and
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divide. Each operation is accomplished
with a single instruction. Multiply and
divide operations do not require sub-
routines. The result of an arithmetic
operation is stored in algebraic form
(a negative result does not require
further processing to convert or de-
complement the answer).

. Control Instructions - In data process-

ing systems, control is defined as the
ability to process data in accordance
with conditions defined by the pro-
grammer. These logical functions are
performed by the use of instructions
which can test for a wide variety of
conditions and, on the basis of the
result, direct control to the required
processing routines under program con-
trol. This is normally accomplished
through the use of electronic devices

{comparison indicators) within the cen-

tral processor. The comparison in-
dicators electronically indicate condi-
tions resulting from the execution of
various instructions. The conditions
existing in the comparison indicators
may be any one of the following, de-
pending only upon the previously exe-
cuted instruction; high (positive) or
greater than zero, equal or zero, and
low (negative) or less than zero. The
comparison indicators may be inter-
rogated under program control todirect
processing as required.

. Editing Instructions - Editing is the

function of punctuating with commas,
decimals, dollar signs, etc.), position-



ing, and zero-print controlling the data
to be printed. All editing is performed
under program control.

INSTRUCTION FORMAT

3-4. All instructions in core storage are a
fixed length of 12-character positions. Since
all instructions -do not utilize the full com-~
plement of 12 characters, certain unused
character positions are available for storage
of constants, control counters, etc. These
"free' positions are discussed in subsequent
paragraphs, along with the discussion of the
individual instructions. The instruction for-
mat and the identifying digit, or character,
for each position is illustrated in figure 3-1.
For reference purposes, the "0" position
starting the instruction is the most signifi-
cant digit (MSD) and the @ position is the
least significant digit (LSD).

3-5. The instruction format is defined as
follows:

a. O - A single character position which
identifies the type of instruction to be
executed. This operationcode (Op Code)
must be in the MSD position of the field.

b. M - The second character position of
the instruction is termed the M variant.
It is used to modify the Op Code by
providing information such as field
length, variations of the basic instruc-
tion, and forms control.

c. N - The third character position of the
instruction is termed the N variant. It
also is used to complete the definition

of the Op Code by providing such in-
formation as field length, input/output
unit numbers, forms control, sorter-
reader pockets, etc.

d. AAA - The three-character address
(MSD) position of a field or a char-
acter. Depending upon the Op Code, it
is usually used to reference either data
or another instruction.

e. BBB - The three-character address
(MSD) position of a field or acharacter.
Depending upon the Op Code, it is
usually used to reference either data
or another instruction.

f. CCC - The three-character address
(MSD) position of a field or a character.
Depending upon the Op Code, it is
usually used to reference either data
or another instruction.

3-6. As mentioned previously, there are
some instructions which do not use all 12
available positions of core storage. These
"free" positions are designated by a "b" in
the description of the individual instructions
and are classified as follows:

a. Avallable to Programmer - Positions
with this classification may be used for
any purpose as long as the adjacent
characters or bits indicated for other
uses are not disturbed.

b. Reserved for Expansion ~ These posi-
tions may NOT be used when program-
ing and must be left blank. Future
command modifications may be ac-
complished by using these positions.

«| Format | O|M[N|Aj|Az[A3(By[By|B3ICyIC,yICq
Digit o|1]2]|3|4|5|6]|7|8|9|#|@
Figure 3-1. Instruction Format



c. Used by Machine - These positions are
NOT to be used for data storage when
programing any application. The posi-
tions are used by the hardware during
the execution of the instruction inwhich
they appear and any data stored there
may either adversely affect the execu~
tion of the instruction, or may be af-
fected adversely by the execution of the
instruction.

3=7. In addition to the classifications men~
tioned above, the units position of the AAA,
BBB, and CCC addresses are sometimes
designated by a "b". This is normally the
case when the address references an in-
struction. Since all instructions in B 100/
B 200/B 300 Series Systems contain 12
character positions, the third character of
the instruction address is always zero.
During processor operation, the unit's posi-
tion of the instruction address is always
treated as a zero unless the BCD value is
greater than @ (11). Therefore, it is quite
possible to use this unit position for storage
if precautions are taken to make certain
the stored character does not affect pro~
cessor operation, or that the stored data is
not destroyed by processor operation before
the data can be used.

3-8. In the description of program instruc-
tlons contained in this section, the format
used is:

MSK 8 M N AAA BBB CCC Set to Equal
(comparison indicator status)

The mnemonic code MSK which is used with
the B 200 Assembler appears first, followed
by the instruction format 8 M N AAA BBB
CCC. The setting of the comparison indica-
tors denotes their status AFTER the execu-
tion of the instruction. In the case of the
instruction format (8 M N AAA BBB CCC),
the capital letters M, N, A, B, and C in the
proper position of the instruction designate
that the position is used in the instruction

execution. A "b" in any position denotes
that that position is not used in the execution
of the instruction and falls intc one of the
categories listed in paragraphs 3-6 and 3-7.

3~9. The instruction examples that follow
are given in machine language. Instruction
execution time is provided in section 5.

B 100 AND MODEL O CENTRAL PROCESSOR
INSTRUCTIONS

3~10. A descriptionof all instructions avail-
able for use with B 100 and Model 0 Central
Processors is. provided in the paragraphs
that follow. Improved Model 0, B 263, B 273,
B 283 and B 300 Central Processor instruc-
tions are discussed later in this section.

Input/Output Instructions

3-11, The various types of input/output
equipment used with B 100 and Model 0
Central Processors necessitate the need for
a wide variety of input/output instructions.
This variety of instructions includes the
following operations:

a. Punch card reading and punching.
b. High speed printing and listing.
¢. MICR document reading.

d. Magnetic tape processing,

Card Read and Punch Instructions

3-12. There are two instructions, Card
Read and Card Punch, which control the
operation of the punch card equipment. As
mentioned previously, the card units are
completely buffered, thereby providing suf-
ficient processing time between I/O instruc-
tions.



3-13. CARD READ.
struction is:

The format for this in~

CRD # M N bbb BBb CCC Set to Equal
where:

O: Operation Code; #-machine language,
CRD-symbolic

M: Reserved for expansion-must be left
blank

N: Designates input buffer
1-buffer 1
2-buffer 2

AAA: Available to programmer

BBB: Branching address on End-of-File
(MSD)

CCC: Store address (MSD)

3-14. This instruction transfers the con-
tents of one of the input buffers (specified
by an N variant of 1 or 2) into core storage
at the location specified by CCC. The execu-
tion of this instruction also includes an auto-
matic reload of the buffer with information
from the next punched card as it passes the
read station. The buffer unload operation
mentioned above requires 2 milliseconds
(ms). Reloading the buffer requires 73 ms. at
800 cards per minute (B 124 Card Reader)
and 298 ms. at 200 cards per minute (B 122
Card Reader). The buffer is interlocked
during this time.

3-15. If, during the reloading of the buffer,
a card read error or a failure to feed oc-
curs, the system will halt on the next Card
Read instruction, thereby preventing the
transfer of erroneous information into mem-
ory (VALIDITY ON).

3-16. When there are no cards left in the
hopper, pressing the END OF FILE switch
on the card reader and the CONTINUE switch

on the central processor (or the START
switch on the card reader) will cause the
program to branch to BBb* immediately.

3-17. On all 51, 60, 66, and 80-column
cards, column 1 is stored in the MSD posi-
tion of the CCC address. On short cards
(51, 60, and 66-columns), the buffer will
contain blanks for the remaining number of
unavailable card columns (29, 20, and 14
respectively).

3-18. CARDPUNCH. The format for this in-
struction is:

PCH @ b b AAA bbb bbb Not Affected
where:

O: Operation Code; @-machine language,
PCH-symbolic

: Reserved for expansion-must be left
blank

: Reserved for expansion-must be left
blank

AAA: Transfer from address (MSD)

BBB: Available to programmer

CCC: Avallable to programmer

3-19, This instruction transfers the con-
tents of 80 consecutive memory positions,
starting at AAA, into the punch buffer within
2.5 ms., after which a card is punched. The
actual punching requires a minimum of197.5
ms, when using the B 304 Card Punch and
597.5 ms. when using the B 303 Card Punch.
During these times, the buffer is interlocked.
A punch error condition is detected at either
the punch station or at the post-punch read
station. The PUNCH CHECK indicator will
light when an error is detected; however, the
punch error signal is not made available to

*Refer to Branching, paragraph 3-90.



the central processor until the suspect card
has passed the post-punch read station and
the following card has been punched. The
card that follows the suspect card will be
punched regardless of the time interval be-
tween punch instructions. Therefore, if three
cards are to be punched and a punch error
occurs in the first card, the system will not
halt until the third punch instruction is en-
countered, stopping the third from being
punched, The first two cards will have been
punched; therefore, if re-creation of mis-
punched cards proves difficult, the output
should be programmatically "tanked."

Line Printer Instructions

3-20. Two instructions, Printon Printer and
Skip Printer, are used to control operation of
the line printer. The printinstructionisused
to print a line and to control skipping and/or
spacing after printing. The skip instruction
is used for forms control without printing.

3-21. In both instructions, the M and N
variants are used for spacing and skipping
respectively. The M variant digits of 0, 1,
and 2 designate space suppression, single
space, and double space. All spacing is
performed after printing.

3-22. The N variant digits of 1 through 9,
#, and @ which control skipping correspond
to channels 1-11 in the carriage control
tape. An N variant of 0 indicates no skipping.
In all spacing operations N must be 0. The
12 channel in the carriage control tape is
reserved for indicating End-of-Page to the
central processor. End-of-Page indication
is a means of identifying the last print line
on a form, and permits programing a skip
to the first print line of the next page.

3-23. PRINT ON PRINTER. format for
this instruction is:

The

PRT A M N AAA BBb bbb Not Affected
where:
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O: Operation Code; A-machine language,

PRT-symbolic

M: Form spacing after print (0, 1, 2)
*N: Form skipping after print (1-11, 12
is denoted by 0)
AAA; Print-form address (MSD)
BBB: Branching address on Page Overflow
when N =0
CCC: Available to programmer
3-24. This instruction transfers 120 char-
acters from core storage beginning at the

address specified by AAA to the printer
buffer., When the printer buffer is filled
(1.3 ms.), one line will be printed. Spacing
after printing is controlled by the M variant.
If skipping after printing is desired, the N
variant is used. If a print error occurs, the
system will stop on the next print instruction
(print or skip) that references the printer.
If an End-of-Page indication is sensed during
a preceding space operation, the program
will branch to BBb after printing without
paper motion, if the present Print instruc-
tion contains an N variant of zero. The
three character positions of the CCC address
is available to the programmer and may be
used for storage.
3-25. SKIP ON PRINTER, The format for this
instruction is:

SKP B M N bbb BBb bbb Not Affected
where:

O: Operation Code; B-machine language,
SKP-symbolic

M: Controls form spacing (0, 1, 2)

*N: Controls form skipping (1~11, 12 is
denoted by 0)

*On B 263, B 273, B 283 or B 300 systems,
a blank or any other character containing a
B set in the N variant can never be used or
a branch to the address specified by CCC
will always be taken.



AAA: Available to programmer

BBB: Branch address on Page Overflow
when N =0

CCC: Available to programmer

3-26. This instruction controls spacing and
skipping before printing and is included to
complement the spacing and skipping features
of the print instruction. If an End-of-Page
indication is sensedduringthe previous space
operation, the program will branch to BBb
without paper motion, if the present Skip
instruction contains an N variant of zero.
The three character positions of the AAA
and CCC addresses are available to the
programmer and may be used for storage.

Multiple Tape Lister Instructions

3-27. A maximum of two B 322 Multiple
Tape Listers may be used with B 100/
B 200/B 300 Systems. Each multiple tape
lister contains six tapes. When one B 322
Tape Lister is used, one of the tapes will be
designated the master and the other five will
be detail tapes. When two B 322 Tape
Listers are used, one master and 11 detail
tapes are avalilable.

3-28. By use of the M and N variants, it is
possible to designate either one or two of the
12 lister tapes. Normally, the master (M
variant) and one of the detail tapes (N
variant) will be printed. This being the
case, the master will be printed more than
any of the detail tapes. As a result, the
ribbon in the master tape area would have a
tendency to wear out much sooner than the
remainder of the ribbon. To avoid this
situation, the B 322 Tape Lister is provided
with a master tape selection switch.

3-29. The switch has seven positions, 1
through 6 and N. By use of the switch, the
operator can designate any one of the six
tapes as the master. When the switch is in

the N position, it is disabled. If two B 322
Tape Listers are used, any one of the 12
tapes can be designated as the master. This
is accomplished by the M variants of 0 and
1. An M variant of 1 will place the master
tape in unit number 1. An M variant of 0
places the master in tape unit 2. The tape
lister that does NOT contain the master tape
must always have its master tape selection
switch in the N position. When M is 0, the
N variant can not be 7. If the M variant is 1,
the N variant can not be 1. An Mor N
variant of BCD 15 will suppress printing.

3-30. If, during the printing of a master and
detail tape, the detail tape specified by the N
variant is the same as for the tape designated
by the master tape selection switch, the detail
information will be printed on the left most
tape of the unit containingthe master (1 or 7).
For example, if the master tape selection
switch is set to 3, all master information will
be printed on tape 3 and all detail information
programed to print on tape 3 will be printed
on tape 1. If tape lister 2contains the master
tape and its switch is set to 3, the master
information will be printed on tape 9 and the
detail information will be printed on tape 7.

3~-31. If both tape listers have their master
tape selection switch settoN, all12tapes can
be designated as detail tapes. However, inthis
situation, the first 22 positions of buffer
storage will be lost and only the second 22
positions will be printed on the detail tape.
The following M and N variants must beused
with multiple tape lister instructions:

a. Printing,

(1) M - 0 Print master on unit 2 (mas~
ter determined by switch set~
ting). Unit 1 switch set to N,

1 Print master on unit 1 (mas-
ter determined by switch set-
ting). Unit 2 switch set to N,



15 Suppress master printing,

(2) N-1 Not permissible when M =1,
7 Not permissible when M = 0.

2-6
7-11 Designated detail tape (1 -
12)
0 (<12)

15 Suppresses detail designa-
tion.

b. Skipping.

M =0 Skip master on unit 2 and
skip detail.

2 Skip master on unit 1 and
skip detail.

14 Suppress master and skipde-~
tail.

1 Space master on unit 1 and
space detail.

7 Space master on unit 2 and
space detail,

15 Suppress master and space
detail.

c. N =1-11,0 Designates detail tape.
(0=12)

15 Suppress detail tape.

3-32. In addition to periodically changing the
designation of the master tapes, it is recom~
mended (when using two B 322 Tape Listers)
that periodic changing of lister designations
be made to lengthen the life of the mechanical
components., This can be accomplished by a
Field Engineer in a relatively short time.

&

3-33. PRINT ON LISTER. The format for this
instruction is:

PRLL. AMN AAA BBb Not Affected
where:

O: Operation Code; A-machine language,
PRL - symbolic

M: 0 - print master on lister 2
1 - print master on lister 1
15 - suppress print on master
With M =1

N: 2-6, 7-11, 0 (for 12) ~ designatesde-
tail tape

1 - not permissible
15 - suppress detail designation
With M =0

1-6, 8-11, 0 (for 12) -~ designatesde-
tail tape

7 = not permissible
15 - suppress detail designation
AAA: Transfer-from address (MSD)
BBB: Branching address on End-of-Paper

CCC: Reserved for expansion ~ must be
left blank

3-34. Execution of the PRL instruction
transfers the contents of 44 positions of
storage, starting at the location specified by
the AAA address, to the printer buffer in 0,7
ms. As soon as the buffer is filled, printing
will take place. The first 22 positions of the
buffer, as specified by AAA, will be printed
on the tape designation by M. The second
22 positions will be printed on the tape
designated by N. A variant of 15 indicates no
printing. If a print error occurs, the system
will stop when the next lister instruction is
encountered. Single spacing is automatic.



3-35. SKIP ON LISTER.
instruction is:

The format for this

SKL B M N bbb BBb bbb Not Af-
fected where:

O: Operation Code; B-machine language.
SKIL - symbolic

0 - skip the master designated by the
selector switch on lister 2

2 - skip the master designated by the
selector switch on lister 1

14 - suppress master

1 - space the master designated by the
selector switch on lister 1
4 - skip all non-master tapes ap-
proximately 10 inches
9 - skip all tapes approximately10
inches
7 - space the master designated by the
selector switch on lister 2

15 - suppress master

*N: 2 through 11 or 0 when M =1 or 2

1 through 6, 8 through 11, or 0 when
M=0or?7

15 ~ suppress detail
AAA: Available to programmer
BBB: Branching address on End-of-Paper

CCC: Reserved for expansion ~ mustbe left
blank

*ON B 263, 273, B 283 and B 300 Systems, a
blank or any other character containing a
B-bit in the N variant can never be used or
a branch to the address specified by BBB
will always be taken.
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3-36. The SKL instruction controls forms
movement of one lister tape when no print-
ing is desired. An M variant of 0 denotes a
forms skip of approximately 2.5 inches; an
M variant of 1 denotes a single space. The
N variant designates the tape that is to be
spaced or skipped.

3-37. If anEnd~of-Paper conditionis sensed
during a skip or print operation, the program
will branch to BBb upon execution of the in-
struction.

Sorter-Reader Instructions

3-38. The B 102/B 103 Sorter-Reader op~-
erates as an Input device under program
control. Three modes of operation are used
with these units which are:

a. Flow Mode ~ documents are fed at speeds
up to 1565 items per minute. The in~-
formation from the documents is read
directly into memory.

Buffered Flow Mode -~ operation is the
same speed as flow mode with the ex~
ception that the information is read in-
to the buffer instead of directly into
memory.

. Demand Mode -~ documents are fed, as
required by the program, up to a maxi-
mum of 400 items per minute. The in-
formation is read into the buffer.

3-39. The complete function of reading an
item in all modes is accomplished by two
commands: the Control Sorter command and
the Sorter Read command. Operating togeth~
er, these two instructions perform the fol-
lowing sequence of operation:

a. Control Sorter instruction starts, stops,
and maintains the mode of the Read op~
eration and selects the pocket for all
documents.



b. Sorter Read instruction reads the in-
formation either from the document or
from the buffer and directs it to the
memory, depending upon the type of Read
instruction given.

3-40. This read cycle of two instructions
(Control Sorter and Sorter Read) is main~
tained in all modes; therefore, a Control
Sorter instructionis required prior to reading
the first document to enter the system.

3-41. The formatting specifications of MICR
data read into memory is outlined in section
6 under the paragraph entitled, Word Format-
ting of MICR Information in Storage.

3-42. Double document (piggyback item) de-
tection will be active via a thirdtransit sym-
bol detector in all Read variants except when
N is 5 (end read at second transit symbol.)

3-43. Sorter jams or feed check conditions
will fill the read input area with blanks and
exit via the Can't Read branch. Non-coded
items will also fill the read input area with
blanks and the Sorter Read instruction will
exit via the Can't Read branch.

3-44. SORTER READ FLOW. The format for
this instruction is:

SRF # M N AAb BBb CCC Set to
Equal where:

O: Operation Code; #-machine language,
SRF - symbolic

M: bor 0,1

N: 4 -~ stop at "F" light or end of docu~
ment in flow mode

5 - stop read at second transit sym-
bol in flow mode

6 - buffered read, demand and buffer
flow modes

(2]

N

AAA: Branching address on Can't Read or

non-encoded item signal
: Branching address on End~of~File

CCC: Store address (MSD)

3-45. This instruction transferscharacters
from MICR documents directly to core stor-
age, starting at the address specified by CCC.
The information is represented in seven,
twelve~-character fields with the beginning
amount symbol of the amount field stored in
CCC + 83.

3-46. An N variant of 4 specifies that the
entire document is to be read, while an N
variant of 5 specifies that only those fields,
up to and including the transit number, areto
be read. When a Can't Read condition occurs,
a binary coded 15 is inserted in core storage
in place of the invalid character(s), and pro-
gram control branches to AAb automatically.

3-47. When M is 1andNis4, the Can't Read
branch (and validity check) is disabled after
the second transit symbol is read. When M
is 1 and N is 5, the Can't Read branch will be
disabled after the first transit symbol, and
reading will stop at the second transit sym-
bol. When N is 4 or 5, a missing amount field
will result in a Can't Read branch.

3-48. A Control Sorter instruction must fol-
low an SRF instructionwithin a specified time
(approximately 10 ms.) or the system will halt
(see section 5).

3-49, If a Control Sorter instruction initi-
ates a Stop Flow, or the batch ticket detection
initiates a Stop Flow signal, the sorter feeder
will be turned off. When an empty hopper
condition exists, depression of the sorter END
OF FILE switch and the sorter START switch
will transfer control to the BBb address of the
Sorter Read Flow instruction, If a Stop Flow is
initiated by a CTL instruction, the sorter
feeder will be turned off and approximately



three documents will be in the transport sys-
tem of the sorter-reader. These documents
must be processed. If the batch ticket detec-
tion device initiated a Stop Flow, the flow is
stopped at the feeder by the batch ticket de-
tector and no more items will be fed until a
Start Flow is initiated by a Control Sorter
instruction. The automatic End-of-File (BBb)
exit must always be used in conjunction with
a Stop Flow Instruction or batchticket detec-
tion. Start Flow can notbe re-initiated within
300 milliseconds following a Stop Flow or
batch ticket detection.

3-50. If a document reaches the read head
before the SRF instruction is executed, all
checks in the transport will reject, the feeder
will turn off, and the sorter NO FEED indi-
cator will light.

3-51. SORTER READ DEMAND AND BUFFERED
FLOW READ. The format for this instruc-
tion is:

SRD # M N AAb BBb CCC Setto
Equal

3-52. This iInstruction is usedfor either de~
mand mode or buffered flow mode. It differs
from the SRF instruction by an N variantof 6.
Execution of the SRD instruction transfers
MICR characters from the buffer to core stor-
age, starting at the location specified by CCC.
The information is formatted into seven,
twelve-character fields. The beginning a-
mount symbol will be in CCC +83. A Control
Sorter instruction must be used with the SRD
instruction.

3-53. When M equals 1, the Can't Read
branch (and validity check) is disabled after
the second transit symbol is read. When a
Can't Read conditionoccurs, program control
branches to AAb automatically. An End-of-
File condition may be initiated by the same
technique described in the Sorter Read Flow
discussion, starting with paragraph 3-44.

3-54. As in the Sorter Read Flow instruc-
tion, the low-order positions of the AAA and
BBB addresses may be used for storage (refer
to paragraph 3-90).

3-55. CONTROL SORTER. The format forthis

instruction is:

CTL C M N bbb bbb bbb Set to
Equal where:

O: Operation Code; C-machine language,
CTL - symbolic -

M: Determines type of control (0, 2, 4, 6,
7’ 8)

N: Selects pocket (0-11, 15)
AAA: Avalilable to programmer
BBB: Avallable to programmer

CCC: Avalilable to programmer

3-56. This instruction controls the pocket
selection of items and maintains the mode of
sorting (SRF and SRD). The Mvariantisused
to designate the following types of control:

a. 0 - pocket select only (as designated by
the N variant).

b. 2 - demand feed and pocket select, (B
102 only).

c. 4 - stop flow and pocket select.
d. 6 - start flow and pocket select.
e. 7 - start buffered flow and pocket select.

f. 8 - Increase batch counter by 1 (B103).

3~-57. The N variants of 0 through 9, #, @,
and ¥ correspond to pockets 0 through 9, X,
Y, and R (reject) on the sorter-reader.



3-58. If a pocket select instruction has not
been completed within 10 milliseconds after a
document has reached the control point
{beam-of-light) in flow mode, this document
and all subsequent documents will reject. The
feeder will turn off and the sorter indicator
will light. This is termed an over-length
program error. '

Magnetic Tape Instructions

3-59. The machine language operation code
for this instruction is the character D. The
M variant is used to designate the type of tape
instruction and the N variant (1-6) selects the
proper magnetic tape unit.

3-60. MAGNETIC TAPE READ. The format for
this instruction is:

TRD D M N AAb BBb CCC Setto
Equal where:

O: Operation Code; D-machine language,

TRD ~ symbolic
: 1
: Unit designation (1~6)
: Branching address on read error
BBB: Branching address on tape mark
(End-of-File)
CCC: Store address (MSD)
3-61. This instruction is identified by the M
variant 1. The instruction reads data from
the magnetic tape unit, specified by the N
variant (1-6), into core storage starting at
CCC, up to the first inter-record gap en-
countered. When this gap is sensed, reading
will stop and a group mark ( ¥ ) will be
stored in memory following the last informa-
tion character read. If a parity error (either
vertical or longitudinal) occurs during read-

ing, the program will branch to the address
specified by AAb. An End-of-File record

($) will be sensed automatically and the pro-
gram will branch to the BBb address after
completion of the read instruction. A tape
read error branch takes precedence over an
End-of-File branch. Characters which pro-
duce parity errors during inputwill be trans~
lated to the question mark code in memory
(8, 4 configuration).

3-62. MAGNETIC TAPE WRITE. The format for
this instruction is:

TWR D M N AAA BBb CCb Setto
Equal where:

O: Operation Code; D-machine language,

TWR - symbolic

2

Unit designation (1-6)

: Transfer-from address (MSD)

: Branch on Physical-End~-of-Tape

CCC: Branch address on write error

3-63. This instruction is identified by an M
variant of 2, The executionof this instruction
causes the data beginning atthe AAA address,
up to but not including the first group mark,
to be written onto magnetic tape. The tape unit
is specified by the N variant (1-6). If Physi-
cal-End-of-Tape is sensed during awrite in~-
struction, the program will branch to the in-
struction specified by BBb, after execution.
The routine starting in BBb should, among
other things, write an EOF recordonthe tape.
A tape write error will cause the program
to branch immediately to the instruction
specified by the CCb address, and takes pre-
cedence over a  Physical-End-of- Tape
branch. All tape records must be at least
seven characters long in memory, including
the group mark, with the exception of End-
of-File records which must contain only two
characters, EOF and group mark. The char-
acter, question mark (?) will be translated to
the BCL Character representing greater than
and equal to during output to tape.



3-64. MAGNETIC TAPE ERASE. The format for
this instruction is:

TER D M N AAA BBb bbb Setto
Equal where:

O: Operation Code; D-machine language,
TER - symbolic

M: 3

N: Unit designation (1-6)
AAA: MSD of pseudo record
BBB: Branching address on End-of-Tape
CCC: Available to programmer

3-65. This instruction is identified by the M
variant 3. This instruction causes the tape
unit identified by N (1~-6) to erase forward
until a group mark is encountered in core
storage. AAA will usually be the address of
the record on which a write error occurred,
thus ensuring that the corresponding length
of tape is erased. This instruction is used
in a correctlve routine which will first back-
space the tape to the end of the preceding
record and attempt to re-write this record.
If repeated attempts to write the record fail,
a TER instruction will be given to cause the
tape to move forward, erasing all recorded
data (erroneous) previously written. The
erase operation will stop when a group mark
is encountered in storage. This will ensure
that the record previously written on tape will
be erased. The correction routine should also
make provision for writing the record that
was not written correctly the first time, or
branch back to the original TWR instruction.
The program will branch to the instruction
specified by BBb if the End~of~-Tape mark is
encountered during the erase operation. An
area of erased tape will have no effect upon
the reading of the tape in a subsequent opera~
tion since the unit will consider it to be part
of the normal inter-record gap.

3-66. MAGNETIC TAPE BACKSPACE.
mat for this instruction is:

The for-

BSP D M N
Equal where:

bbb bbb bbb Set to
O: Operation Code; D-machine language,
BSP - symbolic
M: 4
N: Unit designation (1~6)
AAA: Available to programmer
BBB: Available to programmer

CCC: Available to programmer

3-67. The M variant must be 4. Backspace
the tape onthe unitdesignated by the N variant
(1-6) to the preceding inter-record gap. If a
backspace is executed at Physical-Beginning-
of-Tape, the unit referenced will go into a
Not Ready status.

3-68. MAGNETIC TAPE REWIND.
for this instruction is:

The format

RWD D M N bbb bbb bbb Set to
Equal where:

O: Operation Code; D-machine language,
RWD - symbolic

M: 5

N: Unit designation (1-6)

AAA: Avallable to programmer

BBB: Available to programmer

CCC: Available to programmer

3-12



3-63, The M variant is 5. This instruction
causes the tape on the unit specified by the N
variant (1~6) to be rewound. Rewind speedis
320 inches per second and is accomplished
independently of the central processor.

Arithmetic Instructions

3-70. Add, Subtract, Multiply, and Divide in-
structions are standard on B 100/200/300
Series Systems. These four instructions per~
form all necessary arithmetic operations.

3~71. In all arithmetic instructions, the M
and N variants (1-@) specify the number of
digits in the AAA and BBB fields respectively.
When either M or N is blank (b) or 0, the
length of the associated field is 12 digits.

3~72. The comparison indicators are set at
the completion of each arithmetic instruction
to correspond to one of the three conditions
that can result from the execution of the in-
struction. The three conditions are; high or
greater than zero, equal or zero, and low or
less than zero.

3-73. In all arithmetic instructions, the
signs of all fields are located in the LSD
(units) position; zone bits other than in the
units position of the fields starting at AAA
and BBB will not be considered or stored in
the result.

3-74. SIGN CONTROL. All arithmetic in-
structions resulting in significant digits in
the result field are algebraically performed
as illustrated in figures 3-2 through 3-5.

3-75, OVERFLOW. An overflow occurs
when the result of executing an Add or Sub-
tract instruction exceeds the size of the
longest field. The only value that the over-
flow can ever represent is 1. Overflows are
not detected in the central processor and
their detection must be provided for by the
programmer. This may be accomplished by
increasing the length of the longest field by

3-13

one position (the length and value of which
must be known to the programmer in ad-
vance) which will, in turn, increase the size
of the result field. Following the execution
of either an Add or Subtract instruction, the
value of the high-order position of the CCC
field can be compared with the known value
of the extended field. If a variance exists,
an overflow occurred.

A FIELD + + — —
B FIELD + — + —
RESULT + SIGN OF GREATER | —
Figure 3-2. Sign Confrol, Addition
A FIELD + + — _
B FIELD 4 — + —
RESULT B> A — + — +
RESULT A>B 4 + _ _
Figure 3-3. Sign Control, Subtraction

MULTIPLICAND (A) + + — —
MULTIPLIER (B) -+ — -+ —_
PRODUCT + —_ — +

Figure 3-4. Sign Control, Multiplication

DIVIDEND (A) + + - —
DIVISOR (B) + - + -
QUOTIENT + - — +
REMAINDER + + — —
Figure 3-5. Sign Control, Division
3-76, DECIMAL POINT CONTROL. The

B 100/200/300 and any other computer that
operates with 'fixed point" logic does not
process data and keep track of the location
of the decimal point. For example, 4725
could mean $47.25, $4.725, $.4725, etc. The
value placed on the data must be known to
the programmer.



3=-77. ADD. The format for thisinstruction
is:

ADD 1 M N AAA BBB CCC Con-
ditioned where:

O: Operation Code; 1-machine language,
ADD - symbolic

M: Length of A field: 1-11, 12 is denoted
by a 0 or blank

N: Length of B field: 1-11, 12 is denoted
by a 0 or blank

AAA: Addend address (MSD)
BBB: Augend address (MSD)

CCC: Sum address (MSD)

3-78. This instruction adds the numeric
contents of the field starting at AAA to the
numeric contents of the field starting at BBB
and stores the result in the field starting
at CCC. The length of CCC will equal the
larger of the M and N variants. Figures 3-6
through 3-9 illustrate the resultis of several
additions.

3-79. Notice, in the examples of '"alpha
addition" (figures 3-10 and 3-11), that the
LSD of the field added makes a difference
in whether the answer is positive or negative.
This is caused by the computer's logic scan
of the B bit position and actual addition of
the numeric portions of the character.

OP | M| N]| AAA | BBB | CCC
1 3| 4] 100 | 200 | 300

BEFORE AFTER
AAA 0184 018+
BBB 70184 70181
ccc 018+ 70361
COMP. INDIC. High

. Figure 3-6. Normal Addition

3-14

OP| M| N| AAA | BBB | CCC
1 3|5 100 | 200 | 300

BEFORE AFTER
AAA 072+ 0724
BBB 42100— 42100—
ccC 72978 42028—
COMP. INDIC. Low

Figure 3-7. Addition with Negative B Field

OP| M| N| AAA| BBB | CCC
1 3] 3]} 100 | 200 { 300

BEFORE AFTER
AAA v 9094 909+
BBB 1814 1814
cccC XXX 090+
COMP. INDIC. High High

Figure 3-8. Addition with Carry Lo;i due to
Insufficient Field Length

OP| M| N| AAA | BBB | CCC
1 2| 2| 100 | 200 | 300

BEFORE AFTER
AAA 09— 09—
BBB 02— 02—
CcCC XX 11—
COMP. INDIC. Equal Low

Figure 3-9. Adding Two Negative Amounts

oP | M |N|AAA | BBB | ccc
1134/ 100|200 | 200

. BEFORE AFTER
AAA SAD+ SAD-++
BBB GLAD- GLAD}
ccc GLAD-+ 7528
COMP. INDIC. Equal High

Figure 3-10. Adding Alphabetic Characters,
Example 1




OP | M AAA | BBB | ccC opP | M | N|AAA| BBB | cCcC
1] 2 100 | 200 | 300 2 [ 3|3] 100200 | 300
BEFORE AFTER
BEFORE AFTER
AAA upP— uP—
BBB DOWN— DOWN— AAA 029— 029—
ccC XXXX 4712— (B:g?: 035— gggl
COMP. INDIC. Equal XXX
4 tow COMP. INDIC. Low High
Figure 3-11. Adding Alphabetic Characters,
Example 2 Figure 3-13. Subtraction with Negative A and B
Fields
3-80. SuBTRACT. The format for this in-
struction is: ‘
ditioned OP [ M| N | AAA| BBB | cCC
o
SUB 2 M N AAA BBB CCC Conditione 2 1312 00 1200 | 300
where:
O: Operation Code; 2-machine language, BEFORE AFTER
3 . AAA 1214 121+
SUB-symbolic BBB = =5
. ields 1-11: cccC XXX 192+
M: Length of A field: 1-11; 12 denoted COMP. INDIC. . High
by a 0 or blank
N: Length of B field: 1-11; 12 denoted
by a 0 or blank Figure 3-14. Subtraction with Negative B Field
AAA: Minuend address (MSD)
BBB: Subtrahend address (MSD)
ff ad 3 OP| M| N|AAA| BBB | CCC
CCC: Difference address (MSD) ‘ 21 213 700 [ 200 | 300
3-81. This instruction subtractsthe numer-
ic contents of the field starting at BBB BEFORE AFTER
from the numeric contents of the field AAA GLAD+- GLAD+-
. h . BBB CAR— CAR—
starting at AAA and stores the numeric ccc XXX 7633+
result in the field starting at CCC. The COMP. INDIC. High High
length of CCC will be equal to that specified
by the larger of the M and N variants. Figure 3-15. Alphabetic Subtraction
Figures 3-12 through 3-16 illustrate the
results of several subtractions.
OP | M | N | AAA | BBB | CCC
OP | M | N|AAA| BBB | ccc 2| 3 3] 100 | 200 | 300
2 3|31 100 | 200 | 300
BEFORE AFTER
BEFORE AFTER AAA 138+ 1384
BBB 014+ 014+ ccc XXX 121—
ccc XXX 048+ COMP. INDIC. LOW LOW
COMP. INDIC. Equal High
Figure 3-12. Normal Subitraction Figure 3-16. Subtraction, B Greater than A




3-82. MULTIPLY. The format for this in-

struction is:

MUL 3 M N AAA BBB CCC Conditioned
where:

O: Operation Code; 3-machine language,
MUL~symbolic

M: Length of A field: 1-11; 12 is de-

noted by a 0 or blank

N: Length of B field: 1-11; 12 is de-~

noted by a 0 or blank

AAA: Multiplicand address (MSD)

BBB: Multiplier address (MSD)

CCC: Product address (MSD)

3-83. This instruction multiplies the nu-
meric contents of the field starting at AAA
by the numeric contents of the field starting
at BBB and stores the numeric result in the
field starting at CCC. The length of the CCC
field is the sum of the M and N digits.
Figures 3-17 through 3-18 illustrate the re~
sult of two multiplications.

3-84. As may be noted in figure 3-19, the
result of multiplication appears right justi-
fied in the CCC field.

OP | M |N |AAA | BBB | CCC
3 4 |3 ] 100 | 200 | 300
BEFORE AFTER
AAA 34874 3487+
BBB 921— Q21—
ccC XXXXXXX 3211527—
COMP. INDIC. Equal Low

Figure 3-17. Multiplication of Unlike Signs

3-16

oP AAA | BBB | CCC
3 100 | 200 | 300
BEFORE AFTER
AAA 1426— 1426—
BBB AM— AM—
ccc XXXXXX 019964
COMP. INDIC. Equal High
Figure 3-18. Multiplication of Like Signs,
Alphabetic Multiplier
oP AAA | BBB | €CC
3 100 | 200 | 300
BEFORE AFTER
AAA 1324} 13244
BBB 114+ 114
cccC 329416— 014564
COMP. INDIC. Equal High

Figure 3-19. Multiplication of Like Signs

3-85.
tion is:

DIV
where:

O:

M:

N:

AAA:

BBB:

CCC:
3-86.

DIVISION. The format for this instruc-

4 M N AAA BBB CCC Conditioned

Operation Code; 4-machine language,
DIV-symbolic

Length of A field: 1-11, 12 is de-
noted by a 0 or blank

Length of B field: 1-11; 12 is de-
noted by a 0 or blank

Dividend address (MSD)
Divisor address (MSD)
Quotient address (MSD)

This instruction divides the numeric

contents of the field starting at AAA by the
numeric contents of the field starting at BBB
and stores the numeric result in the field
starting at CCC. The dividend, AAA, will be
set to zero and the remainder storedin AAA,



right justified. The CCC length is deter-

mined by the difference between M and N
(e.g., CCC will be four characters long when
M is nine and N is five).

3-87. The absolute value of the divisor must
be greater than the absolute value of the
corresponding high-order positions of the
dividend; otherwise, the resulting quotient
will be zero and the dividend modified. For
example, if 75 were divided by 3, the result
will be zero since the quotient can not be

expressed in one position (length of dividend-
length of divisor). However, if 075 were
divided by 3, the result would be 25.

3-88. Anytime the M and N variants are
equal in a Divide instruction, the unit will
halt prior to executing the instruction and
will display the operation code on the central
processor control console., Figures 3-20
through 3-25 illustrate the results of several
divisions.

OP N | AAA| BBB | CCC
4| 41100 200 | 300
BEFORE AFTER
AAA 01014+ 0002
BBB 9 9+
CcCcC XXXX 011+
COMP. INDIC. Low High
Figure 3-20. Normal Division
OP | M | N | AAA] BBB | CCC
4 | 512100 ] 200 | 300
BEFORE AFTER
AAA 00187— 00007 —
BBB 12— 12—
cCcC XXX 015+
COMP. INDIC. High High
Figure 3-21. Division with Negative Dividend
and Divisor
OP| M| N| AAA | BBB | CCC
4| 5|3 100 [200 | 300
BEFORE AFTER
AAA 03920+ 00140+
BBB 180— 180—
ccc XX 21—
COMP. INDIC. Equal Low
Figure 3-22. Division with Negative Divisor

3-17

orP N | AAA | BBB | CCC
4] 41 3| 100 | 200 | 300
BEFORE AFTER
AAA AR1B-- 0928+
BBB 9QD+ 9QD-+
ccc X 14
COMP. INDIC. High High
Figure 3-23. Alphabetic Division
OP| M AAA | BBB | CCC
4| 4| 4] 100 | 200 | 300
BEFORE AFTER
AAA 0452+ 0452-4-
BBB 0012 0012+
cccC XXXX XXXX
COMP, INDIC. Low Equal

Figure 3-24. Division where M and N Variants
are Equal
OP| M| N| AAA | BBB | CCC
4 5| 3| 100 | 200 | 300
BEFORE AFTER
AAA 294514 XXXXXX
BBB 0174 0174
cccC XX 00+
COMP. INDIC. Equal Equal
Figure 3-25. Division where the Absolute Value

of the Divisor is not Greater than
Absolute Value of the Corresponding
High Order Positions of the Dividend



Control Instructions

3-89. Unlike the previously discussed in-
structions which use data to provide an end
result, the control instructions are used to
analyze program operation and to control
program routines. There are four basic
control instructions, namely:

a. Branch.

b. Compare.

c. Halt.

d. No Operation.

Branching

3-90. There are two types of branching in-
structions: Branch Conditional and Branch
Unconditional. Using the Branch Conditional
instruction, the central processor interro-
gates the comparison indicators and branches
(transfers control) to one of three addresses
(AAb, BBb, or CCh) as a result of the in-
struction executed. Branch Unconditional
causes the program to branch to the in-
struction located at the AAA address, re-
gardless of the setting of the comparison
indicators. Since the AAb, BBb, and CCb
addresses of a branch conditional will al-
ways refer to an instruction location, the
LSD of each address will be considered to
be zero by the central processor, unless it
exceeds BCD 11, If the LSD exceeds BCD11,
a carry of 1 into the tens position will
result.

3-91. . BRANCH CONDITIONAL. The format for
this instruction is;
BRC 6 M N AAb BBb CCb Not Affected
where:
O: Operation Code; 6-machine language,
BRC-symbolic

M: 0

3-18

: 0-no interrogation for third transit
symbol (or with no sorter)

AAA: Branch address if comparison in-
dicators are low or less then 0
(negative)

BBB: Branch address if comparison in-
dicators are equal or zero

CCC: Branch address if comparison in-
dicators are high, or greater than
zero (positive)

3-92. This instruction is identified by the
M variant 0. The comparison indicators
determine which one of the three addresses
the program will branch to. The program
will branch to AAb if the comparison in-
dicators are set to low or minus. The pro-
gram will branch to BBb if the comparison
indicators are set to equal or zero. The
program will branch to CCb if the com-
parison indicators are set to high or plus.
When a minus zero results from an arith-
metic operation, control will be transferred
to the BBb address.

3-93. BRANCH UNCONDITIONAL. The format
for this instruction is:

BRU 6 M N AAb BBb bbb Not Affected
where:

O: Operation Code; 6-machine language,
BRU-symbolic

M: 1-unconditional branch

N: 0-no interrogation for third transit
symbol (piggyback item), or when no
sorter-reader is used

1-interrogate for third transit sym-
bol
AAA: N = 0, branch address onuncondition-
al branch



N= 1, branch address if interroga-
tion shows no third transit symbol
(piggyback item)

- BBB: N = 0, available to programmer

N= 1, branch address if interroga-
tion detects a third transit symbol
(piggyback item)

CCC: Available fo programmer
3-94. This instruction is identified by an M
variant of 1. With an N variant of 0 or blank,
the program will branch automatically to the
instruction located at AAb, regardless of the
setting of the comparison indicators, prior
to the execution of the instruction. An N
variant of 1 is used to provide control over
double feeding of documents in the B 102/
B 103 Sorter-Reader.

3-95. Due to extremely bad items, the
sorter-reader may double feed a document
(called a piggyback item). The logic of the
sorter, combined with the logic of the central
processor, performs a test of the item
being read and checked for the presence of
piggyback items. The BBb branch address
will be taken should the previous Read in-
struction detect a piggyback item. Control
will Branch Unconditionally to the AAb ad-
dress if a double document has not been
detected.

3-96. The branch control instruction canbe
employed at both the normal exit as well as
the Can't Read exit of the sorter-reader in-
struction. It should be noted that the sorter
double document detection feature is always
in effect and cannot be programmed out of the
Read instruction.

Comparing

3-97. This instruction is used in two ways:
controlling and sequencing. Controlling is
accomplished by comparing two fields and
then branching. The branch will be deter-
mined by comparison indicators, usually
based on either a comparison or an arith-
metic operation. Sequencing permits the
programmer to check the sequence of the
input data and to arrange the data internally.

3-98. The following types of comparison
may be performed by the central processor:
alphabetic, zone, and numeric. The selected
type of comparison is identified by the M
variant. Alphabetic comparison is a com-
parison of both the numeric and zone bits of
every character in the two fields being com-
pared. Zone comparison is a comparison of
the zone bits only (A and B); numeric com-
parison is a comparison of the numeric bits
only (8, 4, 2, 1). The N variant designates
the length of the AAA and BBB fields, both
of which must be the same.

3-99. The three types of comparisons are
made for either an equal or unequal condi-
tion, branching as a result of the comparison.
For example, if the instruction was for an
alphabetic comparison with a branch-on-
equal designation, the AAA field would be
compared to the BBB field and, if the fields
were equal, control would immediately branch
to the address specified by CCC. If either
of the other two conditions (high or low) had
been set, control would continue to the in-
struction immediately following the Compare
instruction. Had the instruction specified a
branch-on-unequal comparison, control would
branch to CCC if the AAA and BBB fields
were unequal,



3-100. The collating sequence for the alpha~-
betic comparison is shown in abbreviated
form in figure 3-26.

Special Characters

12 Zone A-l Alphabetic A, No B
11 Zone  J-R Alphabetic B, No A
0 Zone  S-Z Alphabetic A, B
No Zone 0-9 Numeric No A, No B

Figure 3-26. Collating Sequence

3-101. The numeric comparison is per-
formed on a binary configuration of the 8,
4, 2, and 1 bits only. The comparison works
on a low of zero to a high of 15.

3-102. The zone comparison is performed
on the A and B bits of a character only. The
sequence is illustrated in figure 3-27.

A bit LOW
B bit

A and B bit

No A or B bit HIGH

Figure 3-27. Zone Comparison Collating Sequence

3-103. COMPARE ALPHABETIC, BRANCH ON
EQUAL The format for this instruction is:

CAE 5 M N AAA BBB CCb Conditioned
where:

O: Operation Code; 5-machine language,
CAE-symbolic

M: O-alpha compare, branch on equal

N: Length of A and B field; 1-11, 12
denoted by a 0 or blank

AAA: Address of field to be compared
(MSD)

BBB: Address of field to be compared with
(MSD)

CCC: Branch address if field A equal to
field B

3-104. This instruction is identified by an
M variant of 0. It makes an alphabetic com-
parison of the field beginning at AAA to the
field beginning at BBB (zone bits and nu-
meric bits), The N variant designates the
length of both fields (1 -@, 0). If the field
contents are equal, branch to CCb; if not,
execute the next instruction in sequence.
Two examples of the CAE instruction are
provided in figures 3-28 and 3-29.

OP| M| N] AAA| BBB | CCC
5 0| 51 100 | 200 | xxx

BEFORE AFTER
AAA SMILE+ SMILE+
BBB FROWN— FROWN—
CCC XXX XXX
COMP. INDIC. High

No Branch

Figure 3-28. Alphabetic Comparison for Equal,
No Branch on Unequal

OP| M | N | AAA | BBB | CCC
5105|100 |200 | xxx

BEFORE AFTER
AAA 79267 79267+
BBB 79267 - 79267 -
cCcC XXX XXX
COMP. INDIC. Equal

Branch to instruction at xxx

Figure 3-29. Alphabetic Comparison for Equal
Branch on Equal

14



3-105. COMPARE ZONE, BRANCH ON EQUAL.
The format for this instruction is:

CZE 5 M N AAA BBB CCb Conditioned

This instruction is identified by an Mvariant
of 1. It compares only the zone bits (A and
B bits) in the fields beginning at AAA and
BBB. The N variant designates the length
(1-@, 0) of both fields. If the contents of
both fields are equal, branch to CCb; if
not, execute the next instruction in se-
quence. Figures 3-30 and 3-31 illustrate
two results of zone comparison for equal.

oP| M| N|AAA | BBB | CCC
5 1 100 | 200 | xxx
BEFORE AFTER

AAA EF2 EF3
BBB Ab2 Ab2
CccC XXX XXX
COMP. INDIC. LOW
No Branch

Figure 3-30. Zone Comparison for Equal, No
Branch on Unequal
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OP!| M| N| AAA | BBB | CCC
5 1 100 | 200 | xxx
BEFORE AFTER

AAA 24A 24A
BBB 798 798
CCC XXX XXX
COMP. INDIC. Equal
Branch to instruction at xxx

Figure 3-31. Zone Comparison for Equal, Branch
on Equal
3-106. COMPARE NUMERIC, BRANCH ON EQUAL.

The format for this instruction is:
CNE 5 M N AAA BBB CCb Conditioned

This instruction is identified by an Mvariant
of 2. It compares only the numeric bils
(8, 4, 2, 1) of all characters in the field
beginning at AAA and BBB. The N variant
designates the length of both fields. If the
numeric bits of all characters in both fields
are equal, branch to CCbh; if unequal, exe-
cute the next instruction in sequence. Fig-
ures 3-32 and 3-33 illustrate the results
of numeric comparisons for equal.



OP; M| N| AAA| BBB | CCC

5 2 1 100 | 200 | xxx

BEFORE AFTER
AAA 6 6
BBB F F
CCC XXX XXX
COMP. INDIC. EQUAL

Branch to instruction ot xxx

Figure 3-32. Numeric Comparison for Equal,

Branch on Equal

OP| M| N| AAA | BBB | CCC

5 2 1 100 | 200 | xxx

BEFORE AFTER
AAA 6 6
BBB G G
cCC XXX XXX
COMP. INDIC. Low
No Branch
Figure 3-33. Numeric Comparison for Equal, No

Branch on Unequal

3-1.0"7. COMPARE ALPHABETIC, BRANCH ON UN-
EQUAL. The format for this instruction is:

CAU 5 M N AAA BBB CCb Conditioned

This instruction is identified by an Mvariant
of 4. It alphabetically compares the con-
tents of the fields beginning at AAA and BBB.
The N variant designates the length of both
fields. If the fields are not equal, branch to
CCh; 1if equal, execute the next instruction
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in sequence. Figures 3-34 and 3-35 illus~
trate the results of two alphabetic com-
parisons for unequal.

OP | M | N| AAA| BBB | CCC

51 4 12| 100 | 200 | xxx

BEFORE AFTER
AAA 12+ 12+
BBB 124 124
ccC XXX XXX
COMP. INDIC. Equal
No Branch

Figure 3-34. Alphabetic Comparison for Unequal,
No Branch on Equal

OP | M [N | AAA | BBB | CCC

5 4 121100 | 200 | xxx

BEFORE AFTER
AAA 124 124
BBB 17+ 17+
CcCC XXX XXX
COMP. INDIC. Low

Branch to instruction at xxx

Figure 3-35. Alphabetic Comparison for Unequal,
Branch on Unequal
3-108. COMPARE ZONE, BRANCH ON UNEQUAL.

The format for this instruction is:
CZU 5 M N AAA BBB CCb Conditioned
This instruction is identified by an M variant

of 5. It compares only the zone bits (A and
B bits) in the fields beginning at AAA and



BBB. The N variant designates the length
of both fields (1-@, 0). If the contentsof both
fields are not equal, branch to CCb; if equal,
execute the next instruction in sequence.
Two examples of this type of Compare are
illustrated in figures 3-36 and 3-37.

OP| M| N| AAA| BBB | CCC
5 5 100 | 200 | xxx
BEFORE AFTER

AAA 2F3 2F3
BBB Ab2 Ab2
ccC XXX XXX
COMP. INDIC. High
Branch to instruction at xxx

Figure 3-36. Zone Comparison for Unequal,
Branch on Unequal
OP{ M| N|AAA | BBB | CCC
5 5131 100 | 200 | xxx
BEFORE AFTER

AAA 24A 24A
BBB 798 798
ccC XXX XXX
COMP. INDIC. Equal
No Branch

Figure 3-37. Zone Comparison for Unequal, No
Branch on Equal

3-109. COMPARE NUMERIC, BRANCH ON UN-
EQUAL The format for this instruction is:

CNU 5 M N AAA BBB CCb Conditioned

This instruction is identified by an M variant
of 6. The instruction causes a comparison
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of the numeric bits (8, 4, 2, 1) in the fields
beginning at AAA and BBB. The N variant
determines the number of characters to be
compared. If the numeric bits are unequal,
branch to CCb; if equal, execute the next
instruction in sequence. Figures 3-38 and
3-39 illustrate the results of two numeric
comparisons for unequal.

op{ M |N|AAA|BBB | ccC
516 13| 100 |200 | xxx
BEFORE AFTER
AAA 327 327
BBB CBP CBP
CcCC XXX XXX
COMP. INDIC. Equal
No Branch
Figure 3-38. Numeric Comparison for Unequal, Ne
Branch on Equal
OP | M | N | AAA | BBB | CCC
5 é 100 | 200 | xxx
BEFORE AFTER
AAA 496 496
BBB 396 396
ccC XXX XXX
COMP. INDIC. High
Branch to instruction at xxx

Figure 3-39. Numeric Comparison for Unequal,
Branch on Unequal

Halt and No Operation
3-110. The Halt and No Operation instruc-

tions are used to modify and/or control
various routines with a minimum of operator



intervention. By means of the M and N
variants in the Halt instruction which are
displayed on the central processor control
console, the operator may be instructed to
change magnetic tapes, change paper forms,
or be alerted to any error condition that
exists in the input data, etc. The No Opera-
tion instruction is normally used as a means
of by-passing an instruction. This is done by
coding the program so that under certain
conditions, a blank or & (Op Code for No
Operation) is transferred into the Op Code
position of another instruction. Assumingits
instruction was a BRU, it will now be by-
passed and the program will continue in se-
quence and not branch out. Usually, the first
instruction following this modified BRU will
set the instruction Op Code back to its
original Op Code.

3-111.
tion is:

HALT. The format for this instruc-

HLT 9 M N bbb bbb bbb Not Affected
where:

O: Operation Code; 9-machine language,
HLT - symbolic

M: 0-15

N: 0-15

AAA: Available to programmer

BBB: Available to programmer

CCC: Available to programmer

3-112. This instruction halts the entire
system after all operations in progress have
been executed. The M and N variants may be
any binary-coded digit 0~15. The - central
processor control console will display the
Op Code, and the M and N digits of the
instruction.
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3-113. When used in conjunction with the
B 103 Sorter-Reader, any M variant having
a 1-bit on will cause a sorter-reader pocket
light, as indicated by the N variant, to light
while the system is stopped.

3-114. NO OPERATION. The format for this
instruction is:

NOP b or "o' b b bbb bbb bbb Not Affected
where:

O: Operation Code; b or § -machine
language, NOP - symbolic

M: Available to programmer

N: Available to programmer

AAA: Available to programmer

BBB: Avallable to programmer

CCC: Available to programmer
When this instruction is encountered, no
action is taken and the program proceeds to
the next instruction in sequence.

Editing Instructions

3-115. The editing instructions play an
important role in the B 100/B 200/B 300
Series Systems. With the two editing in-
structions, Transfer and Mask, the pro-
grammer is able to accomplish formatting
and transferring of data with a minimum
amount of effort.

3-116. TRANSFER. The format for this in-
struction is:

TFR 7 M N AAA bbb CCC
where:

Not Affected

O: Operation Code; 7-machine language,
TFR- symbolic



M: Number of 12-character words: 0-9

N: Number of remaining characters:
1-11; 12 is denoted by a 0 or blank

AAA: Address of information to be trans-
ferred (MSD)

BBB: Available to programmer

CCC: Address to which information is to

be transferred (MSD)

3-117. This instruction will transfer up to
120 characters of information from the field
beginning at AAA to the field beginning at
CCC. The number of characters to be trans-
ferred is determined by the M and N variants.
The M variant (1-9 and 0) designates the
number of 12-character fields to be trans-
ferred. The N variant (0-9, #, and @)
designates the number of characters, 0-11.
When M and N are both zero, 120 charac-

ters will be transferred. An example of a
strated in figure

3-40,
oP| M| N| AAA | BBB | CCC
7 0| 3| 100 200
BEFORE AFTER
AAA 123+ 123-4-
BBB XXX XXX
ccc XXX 1234+
COMP. INDIC. NOT AFFECTED
Figure 3-40. Transfer of Data
3-118. MASK. The formatfor thisinstruc-
tion is:

MSK 8 M b AAA BBB CCC Set to Equal
where:

O: Operating Code; 8-machine language,
MSK - symbolic

M: Length of AAA: 1-11; 12 is denoted
by a 0 or blank

N: Reserved for expansion-must be left
blank

AAA: Address of field to be masked (MSD)
BBB: Address of mask (MSD)

CCC: Address of masked field (MSD)

3-=119. This instruction transfers the con~
tents of the field beginning at AAA to the
field beginning at CCC, masking the informa~
tion according to the mask in the field be-
ginning at BBB. The M variant (1-9, #, @,
and b or 0) determines the length of the AAA
field, the maximum length of which is 12
digits. The length of the CCC field is the
sum of the number of characters in the data
field (AAA) plus the sign, plus the number
of the following characters:

a. Dollar ($).

b. Comma (,).

c. Decimal point (.).
A typical mask would be:

$*** bbb,bbb.bb-

3-120. The purpose of this instruction is to
insert ($), (,)» and (.)'s and enable zero
suppression in numeric data. Zero suppres-
sion results from substitution of the mask
character in place of each non-significant
zero of the source (AAA). Should acharacter
with zone bits occur in the source field,
only its numeric bits are transferred to the
result (CCC). The exception to this is the
sign (low order position). An example of
zero suppression is illustrated in figure
3~41.



Information 0008430
Mask bb,bbb.bb—
Result 84.306b
Figure 3-41. Zero Suppression
3-121. The first character transferred to

the CCC field is the first character of the
mask (BBB) except for the following:

a. If the first character of the mask (BBB)
is a comma, the first character of
result (CCC) will be a zero. This zero
cannot be suppressed.

If the first source (AAA) character is
non-zero and the first mask (BBB)
character is not a ($) or (.), the first
character of the result (CCC) is the
first character of the source field
(AAA). ‘

3-122. In regions of non-significant zeros
in the source (AAA), the corresponding mask
character replaces each zero in the result
(CCC). The previous mask character re-
places commas in the mask.

3-123. A decimal point in the mask (BBB)
or a non-zero digit in the source (AAA)
establishes significance. Thereafter, digits
are transferred from the source with dollar
signs, commas, and decimal points inserted
as such from the mask.

3-124. The decimal point position ina mask
identifies the end of leading zero suppres-
sion. These positions in the mask, located
to the right of the decimal point, are avail-
able for storing constants or working storage.
The characters stored in these positionswill
not be inserted in the masked field; however,
the LSD of the mask will be inserted if the
sign is negative. An example of this is il-
lustrated in figure 3-42.
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Information 0010700

Mask bbb.ABCD #

1.0700 #

Result

Figure 3-42. Masking, Using Mask Position for

Storage

3-125. Theunit's position of the source field
(AAA) is examined for sign control. If the
unit's position contains a B bit, the sign
character of the mask field (BBB) will be
stored following the unit's position of the
masked fileld (CCC). If the units position
does not contain a B bit, a blank will be
stored following the unit's position of the
masked field (CCC). Figures 3-43 and 3-44
illustrate this point. It should also be noted
that if leading zero suppression is not de-
sired, zeros may be used in the mask instead
of blanks,

Information 0008430
Mask 00,000.bb #
Result 000084.304##
Figure 3-43. Masking a Negative Quantity with
Sign Control
+
Information 0008430
Mask 00,000.bb—
Result 000084.306b
Figure 3-44. Masking a Positive Quantity with
Sign Control
3-126. Since a decimal point establishes

significance, ".00" will always result when
masking a field which contains either zeros

or blanks. In addition, if the field contains
blanks, the sign character from the mask
(BBB) will be printed immediately to the



right of the low order digit of the masked
field (CCC) since a blank character contains
a B Dbit, therefore being interpreted as a
minus.

3-127. Check protection asterisks can be
stored in the masked field (CCC) by use of
the Mask instruction. Figure 3-45 illustrates
the manner inwhichthis canbe accomplished.

+
Information 0008430
Mask $*****.bb—
Result $***84.3005b
Figure 3-45. Masking, Asterisks to Left of
Significant Digits
3-128. The field to be masked (AAA) must

be the same length as the number of char-
acters other than $ . , and signcharacters in
the mask, If a ten-digit field is masked
conventionally, the mask will be ten digits
long, plus a dollar sign, two commas, a
decimal, and a sign character for a total of
15 positions.

Improved Model O Central Processor
Instructions

3-129. The instructions listed below com-
prise the stored program capabilities of all
Improved Model 0 Central Processors. To
accommodate the added input/output capa-
bilities of the Improved Model 0 Central
Processors, additional as well as modified
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instructions are necessary. These instruc-
tions are denoted by an asterisk (*) and
described in the paragraphs that follow:

INST. PAGE
CARDREAD .............. 3-4
CARDPUNCH . ............. 3-4
PRINTON LISTER .......... 3-7
SKIPON LISTER ........... 3-8

*PRINT ON PRINTER ......... 3-28

*SKIP ON PRINTER .......... 3-29
SORTER-READER FLOW ., . ... 3-9
SORTER-READER DEMAND .... 3-10
CONTROL SORTER .......... 3-10
MAGNETIC TAPE READ ...... 3-11
MAGNETIC TAPE WRITE ... ... 3-11
MAGNETIC TAPE ERASE .. .... 3-12
MAGNETIC TAPE BACKSPACE .. 3-12
MAGNETIC TAPE REWIND . .. .. 3-12
ADD ... ... 3-14
SUBTRACT ............... 3-15
MULTIPLY ............... 3-16
DIVIDE. . ................. 3-16
BRANCH CONDITIONAL , . ., 3-18
BRANCH UNCONDITIONAL . . ... 3-18
COMPARE .......... 3-19 thru 3-23

*HALT & BRANCH ........... 3-27
NO-OP ... ... coviiiiivnnn 3-24
TRANSFER ............... 3-24
MASK . ...ttt 3-25

* ADDRESS MODIFICATION . . . ... 3-29

*TRANSFER ZONE ........... 3-30

*PAPER TAPE WRITE ........ 3-31

*PAPER TAPEREAD ......... 3-31

*PAPER TAPE SPACE FORWARD . 3~-32

*PAPER TAPE BACKSPACE ... .. 3-32

*PAPER TAPE REWIND . . ... ... 3-33

3-130. HALT (AND BRANCH). This instruc-

tion format is the same as for B 100 and Model
0 Central Processors. The instruction has

been modified so that if the 2-bit of the M



variant is on, the system will branch to the
address specified by AAb when the system
is restarted after the Halt hasbeen executed.
Thus, the system will branch to AAb when-
ever the M variant is equal to 2, 3, 6, 7, B,
C, F, etc. Whenever the system halts, with
branching to take place upon resuming opera-
tion, the address stored in AAb of the Halt
instruction will be displayed in the MEMORY
ADDRESS register.

3-131. This modification to the Halt instruc-
tion does not change the function of the 1-bit
of the M variant as applied to systems using
the B 102 or B 103 Sorter-Reader. If the
1-bit is also on in the N variant, a sorter-
reader pocket light, as indicated by the N
variant, will light while the system is stopped.
3-132. PRINT ON PRINTER. The format for
this instruction is:

PRT A M N AAA BBb bbb Not Affected
where:

O: Operation Code; A-machine language,
PRT - symbolic

M: Form spacing after print and unit
selection
Select Printer 2
Select Printer 1 (Modular Option)
0-space suppress 4-space suppress
1 -single space 5 ~-single space
2-double space 6 -double space
*N: Form skipping after print; 1-11,

where 0 is "no skip"

AAA: Print-from address (MSD)

*On B 263, B 273, B 283 and B 300 Systems,
a blank or any other character containing a
B-bitinthe N variant cannever be used. The
system will always branch to the addressin
CcCcC.
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BBB: Branching address on Page Overflow
when N =0

CCC: Available to programmer

3-133. New variants are added to this in-
struction in order to control two line printers.
The 120 characters of data will be trans-
ferred to the buffer of each line printer
starting at address AAA. When the buffer
is filled, one line of information will be
printed. The comparison indicators are not
affected by this instruction. The page format,
spacing or skipping, is controlled by the M
and N variants. Branching to address BBb
will occur when a hole in the carriage tape,
channel 12, has been sensed by a previous
spacing operation (with or without printing).

3-134. Since skipping always takes prece-
dence over spacing and page overflow 12-
punches are not sensed during skipping, the
BBb branch will not be taken during the
execution of any print (or skip) instruction
following a paper skip. When page overflow
1s taken, the paper will not move. On a sync
or parity error, the next Print or Skip
instruction that designates the printer con-
taining the error will not be executed and
the system will stop.

3-135. To use two B 321 Line Printers,
the B 324 dual printer module must be in-
stalled in one of the line printers. Without
this module, the 4-bit has no significance.

3-136. Designationofeachprinter is switch-
set by the operator. When the switch is set
to designate one printer as #1 and the other
as #2, then the two printers will function
independently. If the switch is set to activate
both printers for every PRT instruction,
commands for either designation will per-
form the same action on both printers
simultaneously. Each printer contains its
own buffer and both printers can operate at
their rated speed. In order to place the
second printer in operation (when using two
printers), the first printer mustbe turned on.



3~137. SKIP ON PRINTER.
this instruction is:

The format for

SKP B M N bbb BBb bbb Not Affected
where:

O: Operation Code; B-machine language,
SKP - symbolic

M: Controls form spacing and unit se-
lection

Select Printer 2
Select Printer 1  (Modular Option)
0-space suppress 4-space suppress
1-single space 5 -single space
2 ~double space 6 ~double space

*N: Form skipping; 1-11, where 0 is "no
Skip"

AAA: Available to programmer
verflow

BBB: Branch address on Page
when N =0

CCC: Available to programmer

3-138. New variants are added to this in-
struction to control the spacing and skipping
of two B 321 Line Printers in one system.
The instruction is used to space or skip in
accordance with the digits in the M and N
variants. A branch to address BBb will
occur when a punch in the carriage tape
channel 12 has been sensed by a previous
space operation. The comparison indicators
are not affected by the instruction. To use
the two line printers, it is mandatory that
a B 324 dual printer module be installed in
one of the printers. If the module is not
installed, the 4~bit will have no significance.

*On B 263, B 273, B 283 and B 300 Systems,
a blank or any other character containing a
B-bitinthe N variant cannever be used. The
system will always branch to the address in
BBB.

3-139. With use of a switch, the operator
can designate one printer as #1 and the other
printer as #2. In this manner, the printers
will function as independent units. However,
if the switch is set to activate both printers
on every printer instruction, commands for
either designation will perform the same
action on both printers simultaneously.

3-140. Both printers can operate at their
rated speed. However, in order to use the
second printer (not necessarily the printer
designated as printer #2), the first printer
must be turned on.

3-141. ADDRESS MODIFICATION. The format
for this instruction is:

ADM J b b AAA BBB bbb Not Affected
where:

O: Operation Code; J-machine language,
ADM - symbolic

M: Reserved for expansion-must be left
blank

N: Reserved for expansion-must be left
blank

AAA: The modifier (the quantity, not its
address) 0-1199

BBB: Address of the three-character field
to be modified (MSD)

CCC: Available to programmer

3-142. This instruction isusedtoincrement
one 3-character address, specified by BBB,
by the quantity stored in the AAA address of
the instruction. The address being incre-
mented can be located anywhere in memory.
However, the modified address cannot be
relocated in memory by use of the ADM in-
struction. The quantity (AAA) is not altered
when the instruction is executed.



3-143. When an address within an instruc-
tion is to be modified, B1, B2 (see figure
3-1) would specify the command, and Bg
would specify the address. If Bg equals 3,
the AAA address would be modified. If Bg
equals 6, the BBB address would be modi-
fied. If Bg equals 9, the CCC address would
be modified.

3-144. The modifier in AAA has a base-
twelve unit's position and must be used in
terms of words and characters. If an ad-
dress is to be incremented by 14 character
positions (1 word and 2 characters), AAA of
the ADM instruction would be 012. The B
200 Assembler Program will convert total
characters (0000-1199) to words and char-
acters (000-99@). Figure 3-46 illustrates
two methods of coding the ADM instruction.
In the first example, the quantity (AAA) is
given in symbolic language (38 characters).
In the second example, the quantity is given
in machine language (32 - meaning - three
words and two characters).

NOTE

When coding the quantity (AAA) in
machine language, on B 263, B 273,
B 283, and B 300 Systems, always
fill out the tens and hundreds po-
sitlons with zeros when not re-
quired for word representation.

Mustrated below these two examples is the
manner in which both ADM instructions
would appear in the program listing.

3-145. One modifying command must be
executed for each address modified; there-
fore, three modification instructions are
required to modify all three addresses of
one instruction.

NOTE

The quantity added to an address to
modify it is placed in the modifying
(ADM) command in character posi-
tlons AA - i.e., this AAA is not an
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address, but a quantity expressed in
machine language. Additions are al-
ways add absolute.

3-146. The instruction automatically modi-
fies three characters: the first and second
characters of the modifier are base 10 while
the third character is base 12. Zone bits
over the units position are unmodified. Zone
bits over the tens position are changed if
the address incrementation is from one 4.8K
module to another.

e —

A appress | B aporess | C ap
Or M N 3 6 o ?
o L 2 6 | ri 1] po | i) PG
7 8 -9fwinf12:.13]14 15161718 19/ 20; 21]22 23
ADM 0038[20KA
ADM MO|3 2|2 0K A

O M N AAA BBB CCC
J 032 K03

Figure 3-46. Coding ADM Instruction

3-147. If modification creates an address
greater than the maximum of the processor,
it is translated as Mod 4800, (Mod 9600 on
"double memory" systems or Mod 19200 on
19.2K memory systems) i.e., end-around-
carry-over occurs. The comparison indica-
tors are not affected by this command.

3-148. TRANSFER ZONE. The format for this

instruction is;

TFZ P M N AAA bbb CCC Not
Affected where:

O: Operation Code; P-machine language,
TFZ - symbolic

M: Number of 12-character fields (0-9)

N: Number of remaining characters (0-
11)



Address of information to be trans-
ferred (MSD)

AAA:

BBRB:
CCC:

Available to programmer

Address to which information istobe
transferred (MSD)

3-149. This instruction transfers the zones
(A and B bits) of (12 M + N) characters of
information from address AAA to address
CCC. The AAA characters are not changed,
and the digits of the CCC field are not
changed.

3-150. A zero in M or N denotes a field
length of zero. When M and N are both
equal to zero, the zone bits of 120 characters
are transferred. Transfer starts with the
MSD of the field. The comparison indicators
are not affected by this instruction.

3-151. PAPER TAPE WRITE. The format for

this instruction is:

PWR E M N AAA BBb CCb Not Af-
fected where:

O: Operation Code; E-machine language,
PWR - symbolic

: 1 - punch all holes (tape feed) for
each character position

2 - punch until a designated control
code on the punch is detected, or
80 characters are punched, which-
ever occurs first.

Reserved for expansion ~ must be
left blank

AAA: Transfer-from address (MSD)

BBB: Branch address on End-of-Paper de-
tected during the preceding Paper

Tape Write operation

CCC: Branch on Not-Ready
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3-152. This instruction will load the output
buffer with 80 characters. The contents of
the output buffer are punched, a character at
a time, until a designated control code is
detected or the buffer is empty. The com-
parison indicators are not affected by this
instruction.

3-153. After the output buffer is loaded, the
operation is independent of the processor.
Should an End-of-Paper condition occur dur-
ing a Paper Tape Write operation, the opera~
tion continues in the normal manner. The
control codes are set up by the operator us~
ing pushbutton switches located on the paper
tape punch. Branch on Not-Ready takes pre-
cedence over branch on End-of-Tape.

3-154. PAPER TAPE READ. The format for
this instruction is:

PRD F M N AAb BBb CCC Not Af-
fected where:

O: Operation Code; F-machine language,
PRD ~ symbolic

M: 1-1load 80 characters (maximum)
or until a designated control code
is detected (buffered mode)

2 - load to a designated control code
or until end of memory is reached
(unbuffered mode)

1-unitl

2 - unit 2

N:

AAA: Branch address if a parity error is
detected during the transfer of in-
formation into memory

BBB: Branching address if End-of-Tape
was detected during preceding opera-
tion

CCC: Store address (MSD)



3-155. When M equals 1, this instruction
loads the contents of the designated input
buffer (N) to memory starting at CCC, and
reloads the input buffer. The buffer is not
cleared between buffer reads. For example,
when reading variable length records, if an
80-character record is read and then a 60~
character record is read, the remaining 20
characters will still be in the buffer. If a
parity error was detected during the preced-
ing Paper Tape Read operation, branch to
AAA after loading the erroneous buffer con-
tents into memory. The buffer is then left

empty.

3-156. When M equals 2, read directly into
memory (unbuffered) until designated control
code is detected or until the last location in
memory is filled. If a parity error is de-
tected during this Read command, branch to
AAA after the read is completed.

3-157. The comparison indicators are not
affected by this instruction. When M equals
1, the buffer load is independent of the proc-
essor after the contents of the input buffer
are loaded into the processor memory. The
first buffered Read command enters the first
record in memory (through the designated
buffer) and loads the buffer with the next
record.

3-158. Detection of End-of-Tape during a
Read operation stops the tape and terminates
the operation. Parity error is reset by in-
itiation of the next Read, Space, Backspace,
or Rewind. Branching on parity error takes
precedence over branch on End-of-Tape. If
both a parity error and End-of-Tape occur
during the reading of a record, part of the
record will not be in memory.

3-159. Paper Tape programs can be loaded
by pressing the LOAD switch if the paper
tape reader is connected to the central proc-
essor as paper tape reader number 1. The
operation is terminated by end-of-memory
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or by a stop character. Paper tape programs
must consist of a continuous information
stream of 4800, 9600, or less characters,
NOT 60 program characters, 20 "unused"
characters, 60 program characters, etc., as
in auto-load punched cards. Do not intermix
buffered and unbuffered Paper Tape Read
commands.

3-160. PAPER TAPE SPACE FORWARD. The for-
mat for this instruction is:

PSF F M N bbb BBb bbb
fected where:

Not Af-

O: Operation Code; F~-machine language,
PSF - symbolic

M:
N:

4 - space (forward motion)

1 - unitl
2 - unit 2

AAA:
BBB:

Available to programmer

Branching address if End-of-Tape
was detected during preceding for-
ward motion operation

CCC: Avallable to programmer

3-161. This instruction will space the tape
to the next operator-designated control code
on the unit specified by the N variant. After
the operation is initiated, it proceeds inde-
pendently of the central processor. The de-
tection of an End-of-Tape during a space
operation will stop the tape, terminate the
operation, and branch to BBb. Initiation of a
Space instruction clears the associated buf-
fer which prevents any previously loaded in-
formation from being read into memory. The
comparison indicators are not affected by
this instruction.

3-162. PAPER TAPE BACKSPACE. The format
for this instruction is:

PSB F M N bbb bbb CCb
fected where:

Not Af-

O: Operation Code; F~machine language,
PSB - symbolic



M: & - space (backward motion - inter-
nal code = 01 1100)
N: 1 - unitl
2 - unit 2
AAA: Available to programmer
BBB: Available to programmer
CCC: Branch address if Beginning-of-Tape
was detected during a preceding Pa~
per Tape Backspace operation (M =
12).
3-163. This instruction will backspace the

tape to the next operator-designated control
code on the unit specified by the N variant.
Once the operation is initiated, it proceeds
independently of the central processor.

3-164. When M equals 12, detection of Be-
ginning-of-Tape during a backspace opera-
tion will stop the tape, terminate the opera-
tion, and branch to CCb. Initiation of the
Backspace instruction clears the associated
buffer which prevents any previously loaded
information from being read into memory.
The comparison indicators are not affected
by this instruction.

3-165. PAPER TAPE REWIND. Thefofmat for
this instruction is:

PRW F M N bbb BBb CCh
fected where:

Not Af-

O: Operation Code; F~machine language,
PRW - symbolic

M:
N:

8 - rewind

1-unitl
2 - unit 2
AAA: Available to programmer
BBB:

CCC:

Branch address on Not- Ready

Branch address if Beginning-of-Tape
was detected during a preceding op-
eration.
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3-166. This instruction will rewind the pa-
per tape on the reader unit specified by the
N variant. After the read operation ig ini-
tiated, it proceeds independently of the cen-
tral processor. The comparison indicators
are not affected by this instruction.

3-167. The rewind operation is terminated
if a Beginning-of-Tape condition exists atthe
time the command is executed and control
branches to CCb. A Not-Ready condition
causes control to branch to BBb. Branch on
Not-Ready takes precedence over branch on
Beginning-of-Tape. The initiation of a rewind
command clears the associated buffer which
prevents any previously loaded information
from being read into memory. The paper
tape punch cannot be rewound programmati-
cally.

B 263/B 275 and B 283 Central
Processor Instructions

3-168. The stored program for B 263, B
273, B 275 and B 283 Central Processors is
comprised of the instructions listed below.
The new and modified instructions used only
in B 263/B 273/B 283 Central Processors
are denoted by an asterisk (*) and described
in the paragraphs that follow.

INST. PAGE
SKIPON LISTER. ... .......... 3-8
SORTER-READER FLOW . ... .. .. 3-9
SORTER-READER DEMAND . . . ... 3-10
CONTROL SORTER . . . . .. ... ... 3-10
MAGNETIC TAPE READ ........ 3-11
MAGNETIC TAPE WRITE. .. ..... 3-11
MAGNETIC TAPE ERASE. . . .. ... 3-12
MAGNETIC TAPE BACK-

SPACE. . ... ..., 3-12
MAGNETIC TAPE REWIND ...... 3-12
ADD . . .o e e 3-14
SUBTRACT ... .o i v i 3-15
MULTIPLY . ..o i i i iviiie e vt 3-16
DIVIDE . . .« ot i it itee e e enns 3-16
BRANCH ............. 3-18 and 3-19
COMPARE ... ... ...... 3-20 thru 3-23



INST PAGE
NO-OP. ... ... ............. 3-24
*PRINT ON PRINTER . ......... 3-~52
SKIP ON PRINTER. . . .. ....... 3-29
HALT AND BRANCH .......... 3-27
ADDRESS MODIFICATION. . ... .. 3-29
TRANSFER. . ............... 3-24
TRANSFER ZONE . ........... 3-30

NOTE

For TRANSFER and TRANSFER
ZONE: When the 132 print position
feature is used, see paragraphs 3-229
through 3-332 (page 3-45).

PAPER TAPE WRITE ......... 3-31
PAPER TAPE READ .......... 3-31
PAPER TAPE SPACE FOR-
WARD ................... 3-32
PAPER TAPE BACK-
SPACE .. ................. 3-32
PAPER TAPE REWIND ........ 3-33
*MASK . .. 3-34
*MAGNETIC TAPE
MEMORY WRITE . ........... 3-36
*MAGNETIC TAPE WRITE
BINARY .. ................ 3-36
*MAGNETIC TAPE READ
BINARY .. ................ 3-37
*PRINT ON SUPERVISORY
PRINTER . ................ 3-37
*SUPERVISORY PRINTER
READ. . ... ............... 3-38
*PRINTON LISTER - . ... ...... 3-38
*CARDREAD - . .. ... oo ... 3-39
*CARDPUNCH . . . ..o oo o .. 3-40
*DISK FILE WRITE . . . .. ....... 3-40
*DISK FILE READ ... ......... 3-41
*DISK FILE CHECK . . ......... 3-41
*DISK FILE INTERROGATE . ... .. 3-42
*DATA COMMUNICATION
WRITE " . . ... . i, 3-42
*DATA COMMUNICATION
READ. ... ..... .. ... ...... 3-42
*DATA COMMUNICATION
INTERROGATE .. ........... 3-43
3-169. MASK. The format for this instruc-

tion is:
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MSK 8 M N AAA BBB CCC Set to
Equal where:
O: Operation Code; 8-machine language,

MSK - symbolic

Length of AAA; 1-11, 12 is denoted
by a 0 or blank

M:

0 -~ standard mask

1 - inverted mask ,
Any character containing the ap~
propriate bit will cause the in-
verted alphanumeric mask,

2 - alphanumeric mask
Any character containing the ap-
propriate bit will cause the in-
verted alphanumeric mask.

Address of field to be masked (MSD)

Address of mask (MSD)
Address of masked field (MSD)

AAA:
BBB:
CCC:

3-170. This instruction has been modified by
adding new variants in order to perform
special masking. The instruction transfers
the contents of address AAA to address CCC,
masking the information according to the
mask in BBB. The length of the AAA field is
determined by the M variant. The length of
the CCC field is the sum of the M variant
(plus one for the sign when N equals 0 or 1)
and the number of insert characters in the
mask. There are three types of masks as
determined by the N variant: fiscal-standard,
fiscal-inverted, and alphanumeric.

Fiscal~-Standard: N = 0.

3-171. The purpose of this maskistoinsert
($)s (+)» and (.)'s, and to permit leading zero
suppression in numeric data. Zone bits oc~
curring in the source field (AAA) will not be
transferred to the result field (CCC).

a. The first character (MSD) of the mask
field (BBB) is the firstcharacter trans-
ferred to the result field (CCC) if it is
a dollar sign ($) or a decimal point (.).



b. In regions of non-significant zeros in the
source field (AAA), the corresponding
mask character replaces each zerc in
the result field (CCC), except if the
corresponding mask character is a
comma {,). In this case, the previous
mask character replaces the non-sig-
nificant zero in the result field.

A decimal point in the mask field, or a
non~-zero digit in the source field, es-
tablishes significance. Thereafter, dig-
ite are transferred from the source with
($), (»), and (.) characters inserted, as
such, from the mask,

3~172. Characters in the mask, other than
(%), (,), and (.)'s, can be alphanumeric char-
acters. They will be transferred to the re-
sult field as described above. The compari-
son indicators are set to equal (zero) by this
instruction.

3~173. Maximum length of the AAA field is
12 characters. Maximum length of the BBB
field and CCC field is 24 characters. Normal
length of an edited fiscal field, when AAA
equals 12, is 18 digits in the CCC field. For
example, $X,XXX,XXX,XXX.XXb (b~ if nega-
tive). Characters are transferred from left
to right.

Fiscal - Inverted: N 1.

3-174. The conditions stated for fiscal-
standard (N 0) apply to fiscal-inverted
(N = 1) except that adecimal pointis treated
functionally as comma and a comma is
treated functionally as a decimal point. Fig-
ure 3-47 illustrates this difference.

o
(23

Alphanumeric Mask: (N = 2).

3-175. Normal data movement proceeds
from the AAA field to the CCC field when an
ampersand is contained in the corresponding
BBB field. Any other character in the BBB
field is inserted in the CCC field. Insertions
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can be any of 63 characters, including the
"invalid character" but excluding the amper-
sand. Maximum field lengths are: ’

a. AAA - 12 characters.

b. BBB - 24 characters.

¢. CCC - 24 characters.

FISCAL-STANDARD (N=0)

+
000612345

INFORMATION
MASK $*,***,***.bb—-‘
RESULT

$§****6,123.45b

FISCAL-INVERTED (N=T)

+
000612345

INFORMATION

MASK LI A A A S N - g
RESULT $§****6.123,45b
Figure 3-47. Differences of Fiscal—Standard and

Fiscal—Inverted Mask

3~176. The alphanumeric mask effects
transfer of a field with insertions from a
mask, When a character is insertedfromthe
mask (BBB), no transfer from the source
field (AAA) to the result field (CCC) takes
place. Transfer of data from the source
field to the result field takes place only as
a result of an ampersand in the mask field,
For example, if a social security number
was to be printed with the appropriate spac-
ing, the maskwould be; &&&b&&b&&&& where
b is blank. If dashes were to be inserted in
place of blank spaces, the mask would ap-
pear as; &&&-&&~&&&&. Multiple insertions
between characters may take place. If the
social security number was to be printed as
XXX - XX - XXXX, a mask of &&&b-b&&b~
b&&&& would be used.



3-177. Alphanumeric information may be
masked. The A and B bits will be trans-
ferred from the AAA field to the CCC field.
No sign testing of the AAA field, or insertion
of a sign character (or blank), will take place
in the CCC field. If there are less & (am-
persands) in the mask than data characters
in length, masking will take place for 24
character positions (maximum length) there~
by possibly replacing instructions or data.

3-178. MAGNETIC TAPE MEMORY WRITE. The
format for this instruction is:
MWR D M N AAA BBb CCb Set to

Equal where:

O: Operation Code; D-machine language,

MWR - symbolic
M: 8 - Memory dump

N:
AAA:

Tape unit designate (1-6)
Transfer-from address (MSD)

BBB: Branch address on End-of-Tape

CCC: Branch address on write error
3-179. This instruction is identified hy an M
variant of 8. The instruction writes one tape
record starting at address AAA onto the tape
unit specified by the N variant. A tape record
is defined as the information between address
AAA and the end of memory. A group mark
may be written. The comparison indicators
are set to zero (equal) on this command.

NOTE

It should be pointed out that the
MWR, instruction is in BCL even
parity. Although a group mark will
not terminate the writing of a rec-
ord, if there are group marks inthe
data written, they will stop the read-
ing of a record when read back with
the TRD instruction. This results
in an erroneous short read.
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3-180. With the exception of the tape mark,
a minimum of seven characters must be
written for all records. The Magnetic Tape
Write instruction (TWR) is used fo write a
tape mark record.

3-181. If the end-of-tape reflective strip is
sensed during the MWR instruction, a branch-
to-address BBb will occur at the completion
of the instruction. If an error is detected in
the written information, a branch-to-address
CCb will occur at the completion of the in-
struction. A branch-on-write-error takes
precedence over a branch-on-end-of-tape.
Write checking is accomplished with a dual-
gap head.

The character question mark (?) will be
translated to the BCL character represent-
ing greater than and equal to during output
to tape.

3-182. MAGNETIC TAPE WRITE BINARY. The for-
mat for this instruction is:

BWR D M N AAA BBb CCb Set to

Equal where:

O: Operation Code; D-machine language,

BWR - symbolic
M: 10 - Binary Write (#)
N:

AAA:

Tape unit designation (1-6)
Transfer-from address (MSD)
BBB: Branch address on End-of-Tape

CCC: Branch address on write error
3-183. This instruction is identified by an M
variant of 10. The instruction writes one
tape record starting at address AAA ontothe
tape unit specified by the N variant. A tape
record is defined as the information between
address AAA and the end of memory. Tapes
are written with odd vertical parity. Any
character may be written and all information
is written in internal BCL code. The com-
parison indicators are set to zero (equal) on
this instruction.



3-184. A minimum of sevencharacters must
be written for all valid records with the ex-
ception of a Tape Mark record which is a
single character record. The Magnetic Tape
Write instruction is used to write a Tape
Mark record. If the end-of-tape reflective
strip is sensed during the execution of the
BWR instruction, a branch-to-address BBb
will occur at the completion of the instruc-
tion. If an error is detected in the written
information, a branch-to-address CCh will
occur. The write error branch takes preced-
ence over the end-of-tape branch. Write
checking is accomplished with a dual-gap
head. The character, question mark (?), will
be written on tape as a question mark,

3-185. MAGNETIC TAPE READ BINARY. The for-
mat for this instruction is:

BRD D M N AAb BBb CCC Set to
Equal where:

O: Operation Code; D-machine language,
BRD - symbolic

9 - Binary Read
: Tape unit designation (1-6)

AAA: Branch address on read error

BBB: Branch address on End-of~File (tape
mark)

CCC: Store address (MSD)

3-186. This instruction is identified by an M
variant of 9. The instruction reads one record
from the tape unit specified by the N variant
and stores the record in memory, beginning
at location CCC. The record can be of vari-
able length, from seven characters to mem-~
ory capacity. The inter-record gap on tape
causes the operation to terminate. A group
mark is not stored inmemory. The compari-
son indicators are set to zero (equal) on this
instruction.
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3-187. If a vertical parity (odd) or longi-
tudinal parity error occurs during the read,
a branch to address AAb will occur. If a
Tape Mark record is read, a branch to ad-
dress BBb will occur after the read is com~
pleted. The end-of-file branch takes pre-
cedence over the read error branch. When
reading fills memory (4800 or 9600 positions),
the next character that is read is stored at
memory location 000. Each following char-
acter is stored in a successively higher ad-
dress. Characters which produce parity
errors during input will be translated to the
question mark code in memory.

3-188. PRINT ON SUPERVISORY PRlNTER, The
format for this instruction is: '
SPO @ M b AAA bbb bbb Not Af-

fected where:
O: Operation Code; @-machine language,
SPO -~ symbolic

1 ~ print

Reserved for expansion - must be
left blank

AAA; Source address (MSD)

BBB:

CCC: Available to programmer

3-189. This instruction will print on the
supervisory printer the information stored in
memory starting at the address specified by
AAA, 1t will continue printing until a group
mark is encountered. Carriage return and
line feed take place at the end of each line of
print (72 characters) and when the group mark
is encountered. Upon detection of the group
mark, the execution of the instructionis com-
plete and the next instruction in sequence is
executed. The group mark is not printed. If
the printer is not ready when addressed by
the processor, the system will halt.



3-190. SUPERVISORY PRINTER READ. The for-
mat for this instruction is:
SPR Q M N bbb BBb CCC Not Af-

fected where:

O: Operation Code; Q-machine language;
SPR - symbolic

2 - read

Reserved for expansion - must be left
blank '

AAA; Available to programmer

BBB: Branch on input message

CCC: Destination address (MSD)

3-191. The operation sequence for this in-
struction is initiated in the following manner:

a. The operator presses the INPUT RE-
QUEST key on the printer.

When the processor reaches a Super-
visory Printer Read instruction, the
READY indicator onthe printer is turned
on.

. The operator enters the input message
which is stored in memory starting at
address CCC.

The operator terminates the mes sage by
pressing the END OF INPUT key (non-
printing). A group mark is stored in
memory and the READY indicator will
go out. Carriage return-line feed takes
place when the END OF MESSAGE key
is pressed.

Control of the instruction sequence
branches to the BBb address.
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3-192, 1If the operator does not press the
INPUT REQUEST key, or if the printer isnot
ready, the Supervisory Printer Read instruc-
tion acts as a No Op and control continues in
sequence.

3-193. In theeventof anoperator inputerror
(i.e., keystroke error), the operator presses
the ERROR key. Program control will then
continue in sequence. The operator may type
comments without entering them into the
processor by pressing the LOCAL key.

3-194., PRINT ON LISTER.
instruction is:

The format for this

PRL A M N AAA BBb CCC Not Af-
fected where:

O: Operation Code; A-machine language,
PRL - symbolic

Stop on Print Error

M: O - print master on lister #2
1 - print master on lister #1
15 ~ suppress print on master

Branch on Print Error

7 - print master on lister #2
2 - print master on lister #1
14 - suppress print on master
With M = 1
*N: 2-6, 7-11, 0 (for 12) - designates
detail tape

1 - not admissable
15 - suppress detail designation

*On B 263, B 273, B 275 and B 283 Systems,
a blank or any other character containing
a B-bit in the N variant can never be used.
A branch to the address specified by CCC
will always be taken.



With M = 2

1-6, 8-11, 0 (for 12) - designates
detail tape

7 - not admissable
15 - suppress detail designation

AAA: Transfer-from address (MSD)
BBB: Branch address on Out-of-Paper
~CCC: When M = 7, 2, or 14 - branch ad-
dress on print error
When M = 0, 1, or 15 - available to
programmer
3-195. The function of thisinstructionisthe

same asdiscussed in paragraphs 3-32 through
3-34 except for the addition of a print error
branch. This branch is affected through the
use of an M variantof 7, 2, or 14 and the CCC
address.

3-196. When a multiple tape lister receives
a print instruction, after a Print Check error
has occurred but is not cleared, the instruc-
tion is executed and the information is printed,
thus clearing the error. Control will then
branch to CCh. Branch on print error takes
precedence over branch on OQut-of-Paper.
The comparison indicators are not affected
by this instruction.

3-197. Printing of amaster tape is alsocon-
trolled by the M variants of 7 (print master
on lister #1), 2 (print master onlister #2), and
14 (suppress print on master). If thesethree
variants are not used to affectthe printerror
branch, the CCC address of the instruction
may be used by the programmer. It should be
noted at this time that the Skip on Lister in-
struction does not halt on a print error,

3-198. CARD READ. The format for this in-
struction is:

CRD # M N AAb BBb CCC Set to
Equal where: ‘

O: Operation Code; #-machine language;
CRD - symbolic
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0 - halt on not ready; wait for reload-
ing on busy

1 - branch on busy or not ready (any
character containing a 1-bit will
cause branching)

: Designates input buffer
1 - buffer 1
2 - buffer 2

: When M
grammer
When M = 1-branchaddress onbusy
or not ready (MSD)

0 - available to pro-

BBB: Branching address on End-of-File

(MSD)

CCC: Store address (MSD)

3-199. The function of this instructionisthe
same as described in paragraph 3-13 except
for the addition of M variants. The function of
this variant is as follows:
a. When M = 0:
(1) If the buffer is full, the contents of
the buffer are transferred to mem-

ory starting at the address specified
by CCC.

If the card reader is busy, wait until
the card has been read into the buf-
fer, then transfer the buffer contents
to memory starting at the address
specified by CCC.

(2)

(3) If the card reader is not ready, halt.

b. When M = 1:

(1) If the buffer is full, the contents of
the buffer are transferred to mem-
ory starting at the address specified
by CCC.



(2) If the card reader is busy or not
ready, branch to the address speci-
fied by AAA.

3-200. CARD PUNCH. The format for thisin-
struction is:

PCH @ M b AAA bbb bbb
fected where:

Not Af-

O: Operation Code; @~machine language,
PCH ~ symbolic

M: 0 - punch BCL code
1 - punch Bull code
Any character containing the ap-
propriate bits will cause BULL or
ICT punching
2 - punch ICT code
Any character containing the ap-
propriate bits will cause BULL or
ICT punching
' N: Reserved for expansion - must beleft
blank
AAA: Transfer-from address (MSD)
BBB: Available to programmer
CCC: Available to programmer
3-201. The function of this instructionisthe

same as described in paragraph 3-18 except
that it includes BULL and ICT capabilities.
These capabilities are provided through use
of M variants of 0, 1, and 2. An M variant of
0 permits punching of BCL codes, an M
variant of 1 permits punching of BULL Codes,
and an M variant of 2 permits punching of
ICT codes. All other areas of the instruction
are the same as described in paragraph 3-18,

3-202. DISK FILE WRITE.
instruction is:

The format for this

DFW K M N AAA BBB CCb Not Af-
fected where:

O: Operation Code; K-machine language,
DFW - symbolic

M: 0 - write
N: Number of segments; 1-9, 0 (0 = 10
segments)
AAA: Disk file address word (MSD)
BBB: Memory location containing data tobe
written (MSD)
CCC: Branch ondesignated storage unit not
ready or beyond limits of disk file
3-203. This instruction is identified by an M

variant of 0. The instruction transfers the
contents of memory starting at BBB to the disk
file. The disk file location is specified by a
seven digit address which is stored in mem-
ory beginning at the address specified by AAA.
The number of disk file segments to be writ-
ten is specified by the N variant. From one to
10 segments may be written using N variants
of 0-9, where 0 indicates 10 segments. An
error check code is generated and written with
each segment of data during the write opera-
tion. The comparison indicators are not
affected by this instruction, :

3-204. If the designated storage unit is not
ready or the address specified is beyond
limits of the disk file, the program will
branch to the instruction specified by the CCh
address. If a Disk File Write instruction is
initiated without prior issuance of a Disk File
Interrogate instruction (refer to paragraph
3-211), and the control unit is in a busy or
not ready status, the processor will halt, A

. disk file address parity error will terminate
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the operation, set an address parity error
indicator, and continue the program in se-
quence without executing the instruction. An
attempt to write on a locked-out storage unit
or disk, or an invalid address, terminates the
operation but does not halt the program. The
write lockout indicator will be set.

3-205. DISK FILE READ. The format for this
instruction is:
DFR K M N AAA BBB CCb Not Af-

fected where:

O: Operation Code; K-machine language,
DFR - symbolic

M: 2 - read
N: Number of data segments; 1-9, 0
(0 = 10 segments)
AAA: Disk file addressing word (MSD)
BBB: Memory location to receive data
{MSD)
CCC: Branch on designated storage unit

not ready or beyond limits of disk
file

3-206. This instruction is identified by an M
variant of 2. The instruction transfers the
contents of a disk file, beginning with the data
segment specified by the seven-digit diskfile
address, to core storage. The disk file ad-
dress is stored in memory beginning at the
address specified by AAA. The datafromthe
disk file is transferred to memory beginning
at the address specified by BBB. The number
of segments to be read is specified by the N
variant. From one to 10 segments may be
read using the N variants of 0-9, where 0
indicates 10 segments. During the read op~
eration, the error check code is regenerated
and compared to the error check code written
with the record. If the comparison is un-
equal, a read error indicator is set. The
comparison indicators are not affected by this
instruction.
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3-207. 1If the designated storage unit is not
ready or the address specified is beyond the
limits of the diskfile, the program will branch
to the instruction specified by the CCb ad-
dress. If a read operation isinitiated without
prior issuance of a Disk File Interrogate in-
struction, and the control unit is in abusy or
not ready status, the processor will halt.
A diskfile address parity error will terminate
the operation, set an address parity error
indicator, and continue the program in se-
quence without executing the instruction.

3-208. DISK FILE CHECK.
instruction is:

DFC K M N AAA bbb CCb
fected where:

The format for this

Not Af-

O: Operation Code; K-machine language,
DFC ~ symbolic

M: 4 - read check
N: Number of data segments; 1-9, 0
(0 = 10 segments)
AAA: Disk file addressing word (MSD)
BBB: Available to programmer
CCC: Branch on designated storage unit
not ready or beyond limits of disk
file
3-209, This instruction is identified by an M

variant of4. The instruction reads the record,
regenerates the error check code, and com-
pares it with the check code written with the
record. No information is transferred to
memory and the program will continue in
sequence as soon astheoperationisinitiated.
If the check code comparison is unequal, a
check code indicator is set. The AAA ad-
dress specifies the memory address of the
disk file address to be used. The BBB por-
tion of the instruction is not used and is
available to the programmer. The compari-
son indicators are not affected by this in-
struction.



3-210. If the storage unit is not ready or
the address specified is beyond the limits of
the disk file, the program will branch to the
instruction specified by the CCb address. If
a Disk File Check instruction is initiated
without prior issuance of a Disk File Inter-
rogate instruction, and the control unit is in
a busy or not ready status, the processor will
halt. A disk file address parity error will
terminate the operation, set an address parity
error indicator, and continue the program in
sequence without executing the instruction.

3-211. DISK FILE INTERROGATE. The format

for this instruction is:

DFI K M b AAb BBb CCb Not Af-

fected where:

O: Operation Code; K-machine language,
DFI - symbolic

: 8 - interrogate

: Reserved for expansion - must be
left blank

AAA: Branch on disk file control unit busy

BBB: Branch on error (address transfer
error or read error)

CCC: Branch on write lockout or attempt to
address a nonexistent disk, or an at-
tempt to address beyond the maximum
possible storage unit address

3-212. This instruction is identifiedby anM
variant of 8. The instruction determines
which of the three addresses, AAA, BBB, or
CCC, the program will branch to in the fol-
lowing order of preference:

To AAA if the disk file control unit is
busy or not ready.

a.

To BBB if the address parity or read
error indicator is on.
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c. To CCC if write lockout occurs, ad-
dressing a nonexistentdisk, or address-
ing beyond the maximum possible stor-
age unit address.

3-213. The comparison indicators are not
affected when the branch is taken.

3~214. DATA COMMUNICATION WRITE.
format for this instruction is: ‘

The

DCW L M N AAA BBb CCb Not Affected
where:

O: Operation Code; L-machine language,
DCW - symbolic

M: 4-write inquiry

N: Designates terminal unit (1-15)

AAA: Transfer address (MSD)

BBB: Branch on busy or "input ready"

CCC: Available to programmer

3-215. This instruction is identified by an M
variant of 4. The execution of this instruction
transfers the data beginning at memoryloca-
tion AAA tothe terminalunit buffer designated
by the N variant. Data transfer continues
until either the buffer is full or until the
first group mark is encountered in memory.
The comparison indicators are not affected
by this command. If the designated terminal
unit is busy or "input ready", the program
will branch to the instruction specified by
the BBb address.

3-216. DATA COMMUNICATION READ. Thefor-
mat for this instruction is:

DCR L M N AAb BBb CCC Not Affected
where:

O: Operation Code; L-machine language,
DCR- symbolic



M: 2-read inquiry

N: Designates terminal unit number (1-
15)

AAA: Available to programmer
BBB: Branch on busy or '"output ready"
CCC: Store address (MSD)

3-217. This instruction is identifiedby an M
variant of 2. Execution of this instruction
transfers the contents of the terminal unit
buffer, designated by the N variant, to
memory beginning at the location specified
by CCC. Data transfer continues until either
the buffer is empty or the end-of-message
character in the inquiry is detected. The
comparison indicators are not affected by
this instruction.

3-218. If the designated terminal unit is
busy or "output ready", the program will
branch to the instruction specified by the
BBb address.

3-219. DATA COMMUNICATION INTERROGATE.
The format for this instruction is:

DCI L M N AAb BBB CCC Not Affected
where:

O: Operation Code; L-machinelanguage,
DCI- symbolic

M: 1-interrogate inquiry ready
N: Designated terminal unit number (1-
15) Inquiry control unit designated
terminal number (0)
AAA: Branch on "input ready"

BBB: Terminal unit number store address

CCC: Branch on "output ready"

3-220. This instruction is identified by an
M variant of 1. The execution of this in-
struction causes. the data communication
control unit scanner to stop at the terminal
unit designated by the N variant (1-15) and
interrogate its status. If the designated
terminal unit is "input ready", the program
will branch to the instruction specified by
the AAb address. If the designated terminal
unit is idle, busy, or not ready, the program
continues in sequence. If the designated
terminal unit is not ready, an ampersand
(&) character is stored in the memory ad-
dress specified by BBB, and the program
continues in sequence.

3-221, If the N variant is 0, the control
unit scans each terminal in sequence be-
ginning with terminal #1 and stops at the
first one which is ready. The comparison
Indicators are not affected by this instruc-
tion.

B 300 Central Processor Instructions

3-222. The stored program for the B 300
Central Processor is comprised of the in-
structions listed below. The new and modi-
fied or expanded instructions used in the
B 300 Central Processor are denoted by an
asterisk (*) and described in the paragraphs
that follow:

INST. . PAGE
*SKIP ON LISTER . ............ 3-54
*SLEWLISTER . ... ........... 3-55
SORTER-READ FLOW. .. ....... 3-9
SORTER-READ DEMAND. ....... 3-10
*CONTROL SORTER ........... 3-55
MAGNETIC TAPE READ . ... .... 3-11
MAGNETIC TAPE WRITE . ...... 3-11
MAGNETIC TAPE ERASE . ... ... 3-12
MAGNETIC TAPE BACKSPACE 3-12
MAGNETIC TAPE REWIND . ... .. 3-12
ADD . . ... ... 3-14
SUBTRACT ................. 3-15
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INST. PAGE
MULTIPLY « ¢ ¢+ ¢ ¢« v v 0 v v e v v v v 3-16
DIVIDE . .......0ouuuuenun.. 3-16
BRANCH. ............ 3-18 and 3-19
COMPARE ........... 3-20 thru 3-23
NO-OP . . oot 3-24

*PRINT ON PRINTER . ......... 3-52
SKIP ON PRINTER . .......... 3-29

*HALT & BRANCH. . .. ......... 3-56
ADDRESS MODIFICATION . . . .. .. 3-29

*TRANSFER . . . .. o oo oo . 3-45

*TRANSFER ZONE . ........... 3-45
PAPER TAPE WRITE . . . .. ..... 3-31
PAPER TAPEREAD .......... 3-31
PAPER TAPE SPACE FORWARD .. 3-32°
PAPER TAPE BACKSPACE . . . ...  3-32
PAPER TAPE REWIND ........ 3-33
MASK & ot te e 3-34
MAGNETIC TAPE MEMORY

WRITE . ..ot oot 3-36

MAGNETIC TAPE WRITE BINARY . 3-36
MAGNETIC TAPE READ BINARY .. 3-37
PRINT ON SUPERVISORY

PRINTER . . oo oo 3-37

SUPERVISORY PRINTER READ ... 3-38

* PRINT ON LISTER (NORMAL

MODE) . . v oo ee e iean 3-53
*PRINT ON LISTER (MULTI-

PROCESSING MODE) . ........ 3-54
*BINARY CARDREAD . ......... 3-50
*BINARY CARD PUNCH . . . ...... 3-50

DISK FILE WRITE .+ .« .« .o v .. 3-40
DISKFILEREAD . . . . oo oo ... 3-41
DISK FILECHECK . .+ . . oo v v ... 3-41

*DATA COMPRESS . ... ... ..... 3-49

*DATAEXPAND . . . . oo v i v oo 3-49

*INTERROGATE . . - -« o v oottt 3-46

*TRANSFER AND BRANCH . . . . . . . 3-44

*TRANSFER AND TRANSLATE . ... 3-45

*DATA COMMUNICATIONS INTER-

ROGATE (M=1) . ............ 3-58
*DATA COMMUNICATIONS INTER-

ROGATE (M=9) .. v vvvv v . 3-58
*DATA COMMUNICATIONS WRITE . . 3-57
*DATA COMMUNICATIONS READ .. 3-57

3-223. TRANSFER AND BRANCH.
for this instruction is:

The format

O M N AAA BBb CCC
where:

Not Affected

O: Operation Code; 7 (or P) - machine
language, TCB (Transfer character)
or TZB (Transfer zone)

M: Variant; Number of 12-character
words; (0-9) B bit with 0~9 for con-
trolled branching '

M=+ (A bit) and N =1-11 Transfer
120 + N characters

M=+ (A bit) and N= 0 or blank
transfer 132 characters

N: Variant; 0-11, number of remaining
characters

Address of information to be trans-
ferred (MSD)

AAA:

Branch address if B bit of M variant
is on

BBB:

CCC: Address to which information is to

be transferred (MSD)

3-224, This instruction has been modified
by adding new variants in order to transfer
up to 132 characters (or zones of characters)
or information from the field beginning at
AAA to the field beginning at CCC. The
number of characters (or zones) is deter-
mined by the M and N variants.

3-225. When the M variant B bit is on,
program control branches to the BBB ad-
dress following the completion of the spe-
cified transfer. When the M variant B bit is
off, the BBB address is available to the
programmer.

3-226. This command provides the facility
to perform a dual function by a single in-
struction. Functionally, it will move data
from one area of memory to another and also
direct a change of sequence in instruction
execution. The comparison indicators are
not affected by this command.



3-227, In order to conserve memory, pro-
grams are often structured so that a function
common to many areas of the program can
be shared (often called routines of sub-
routines). In order to use such a function
on a sequential system, it is necessary to:
(1) set the exit of the routine to return to
the originating point and (2) transfer control
to the routine. This dual function, formerly
requiring two instructions, can be accom-
plished through this single Transfer and
Branch instruction.

3-228. The Transfer and Branch feature
functions with both the TRANSFER CHAR-
ACTER (TCB) and TRANSFER ZONE (TZB)
instructions to provide program controlled
branching following a specified transfer.

3-229. TRANSFER. The format for this in-
struction is:

TFR 7 M N AAA bbb CCC Not Affected
where:

O: Operation Code; T-machine language,

Qvalar UVaSy

TFR-symbolic
M: Number of 12-character words: 0-9

M= + (A bit) and N= 1-11 Transfer
120 + N characters

M=+ (A bit) and N=0 or blank
transfer 132 characters

N: Number of remaining characters:
1-11; 12 is denoted by a 0

AAA: Address of information to be trans-
ferred (MSD)

BBB: Available to programmer

CCC: Address to which information is to
be transferred (MSD)

3-230. This instruction has been modified
by adding new variants in order to transfer
up to 132 characters or information from the
field beginning at AAA to the field beginning
at CCC. The number of characters is deter-
mined by the M and N variants.
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3-231. TRANSFER ZONE. The format for this

instruction is:

TFZ P M N AAA
Affected where:

bbb CCC Not

O: Operation Code; P-machine language,
TFZ - symbolic

M: Number of 12-character fields (0-9)

M + (A bit) and N =1-11 Transfer
120 + N zones of characters

M=+ (A bit) and N =0 or blank
transfer 132 zones of characters

N: Number of remaining characters (0-
11)

AAA: Address of information to be trans-
ferred (MSD)

BBB: Available to programmer

CCC: Address to which information is to be
transferred (MSD)

3-232. This instruction transfers the zones
(A and B bits) of (12 M + N) characters of
information from address AAA to address
CCC. The AAA characters are not changed,
and the digits of the CCC field are not
changed.

3-233. TRANSFER AND TRANSLATE. The for-

ad £ . 41.2 : —d

mat for this instruction is:

O M N AAA bbb CCC Set to Equal
where:

O: Operation Code; R-machine language;

M: Variant; Number of 12-character
words (0-9)

N: Variant; Number of remaining char-
acters (0-11) *TT1-use table I
' TT2-use table II

TT3-use table I & II

No zone bits, use table L
A bit, use table I
B hit, 6-bit to 12-bit translation



AAA: MSD of address of information to be
transferred and translated

BBB: Available to programmer

CCC: MSD of address to which information
is to be transferred after translation

3-234. This new instruction permits in-
ternal translation of any 6-bit code to any
other 6-bit code by transferring and translat-
ing any 1l2-character words designated by
the M variant plus the remaining number of
characters designated by the N variant from
AAA address to CCC address. A zero in the
M or N variant indicates a field length of
zero; however, when the M and N variant
both equal zero, 120 characters are trans-
ferred. The comparison indicators are not
affected by this command.

3-~235. The Transfer and Translate instruc-
tion also permits internal translation of any
6-bit code to any other 6~bit or 12-bit code,
and provides an excellent data movement and
translation facility. Frequently, data input
to or output from the system is in a code
structure which is not consistent with the
internal structure of the system.

3-239.

3-236. Through the use of programmatic
tables, a single Transfer and Translate in-
struction can move as many as 120 char-:
acters, and at the same time, translate them
to whatever bit structure is contained in the
table. Since the tables are programmatically
constructed and the translation process
closely resembles a "table lookup" function,
this instruction offers an efficient means of
inputting and outputting non~BCL (Burroughs
Common Language) code and translating itto
the internal code structure for arithmetic
and data manipulation capabilities. This in~
struction is particularly valuable in satellite
operations because it alds binary to decimal
conversion of data.

3-237. Memory addresses +00 to +77 are
reserved for the required translation table.
In addition, memory addresses A00 to AT7
are required if use of translation table II,
or if 6~bit to 12-bit translation, is desired.

3~238. On 6-bit to 6-bit translation, the
6-bit character to be translated is split into
two octal characters. The two-octal char-
acters are used to address the translation
table (+00 to +77 or A00 to ATT).

On 6-bit to 12-bit translation, the 6~bit character to be translated is split into two-

octal characters. If the least significant bitof the characters to be translated is zero transla-
tion, table I (+00 to + 77) is addressed. If the least significant bit is one, translation table II

A AN 2

AT WO AT ) IS EaTeSSea:

NOTE

00 uses address +00 and +01 of translation table I. 01 uses éddress

A00 and AOQ1 of translation table II.

3-240. INTERROGATE.

The format for this instruction is:

O M N AAb BBb CCC Not Affected where:

O: Operation Code; T-machine language, symbolic*

M: Variant:
Unit type

0 Reserved for Expansion



1 Card Reader or
Paper Tape Reader
9 Card Punch or
Paper Tape Punch
3 Drum Printer or

Multiple Tape Lister
4 Supervisory Printer
5 Reserved for Expansion
6 Reserved for Expansion
7 Reserved for Expansion
8 Magnetic Tape
9 Magnetic Tape Write

1-6 (Sense Switches when
N = 8)

Character (Interrogate bit)
Character (Interrogate bit)

Character (Interrogate bit)

Character (Interrogate bit)

N: Variant;

1 - 6 Unit Number

8 Interrogate sense switches

9 Interrogate bit, branch on equal
10 Set bit
11 Reset bit
12 Interrogate bit, branch on unequal

AAA: Branch on Busy

When N = 8 Branch on sense switch
When N = 9 Branch on any bit equal
When N = 12 Branch on any bit un-
equal

*ICR -
IPR -

ICP -
PP -

ILP -
IPL -

ISP -

IMR -~

IMW -

TSS -

BBE -

SBT -

RSB -

BBU -

Interrogate Card Reader or
Interrogate Paper Tape Reader

Interrogate Card Punch or
Interrogate Paper Tape Punch

Interrogate Line Printer or
Interrogate Multiple Tape Lister

Interrogate Supervisory Printer

Interrogate for MTU Ready
Interrogate for MTU Write Ring

Test Sense Switches

Branch if bit equal (N = 9)
Set bit to equal (N = 10)
Reset bit (N = 11)

Branch if bit unequal (N = 12)

BBB: Branch on Not Ready

CCC: Address of character under test when

N =9, 10, 11 or 12 Branch on Error
(Interrogating a Card Reader, Card
Punch; Line Printer or Multiple Tape
Lister).

3-241. This new instruction provides the
facility to test input/output units for Busy,
Not Ready and errors with required branch-
ing facilities. Sense switches can be inter-
rogated. Character bits can also be in-
terrogated, set or reset. The Interrogate
instruction serves a three-fold function. It
provides a programmatic means of increas-
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ing throughput in both serial processing and
multiprocessing situations when multiple in-
put/output units are being used. The com-
parison indicators are not affected by this
command.

3~242. Through the Interrogate instruction,
an effective "Program Interrupt" capability is
provided, making it possible to immediately
detect Busy status on any input/output unit and
direct programmatic control to a different
~ area of processing. This serves toeliminate
loss of time due to waiting for an input/output
unit to complete its processing cycle and
become available for further instruction.

3-243. Secondly, a means of performing
routines or programs under special condi-
tions is provided when used in conjunction
with the sense switches,

3-244. Thirdly, it provides a means of
rapidly performing bit manipulation func-
tions. This is particularly useful indecoding
operations such as testing for multiple codes
punched in one column of a card and, when
used in conjunction with the Binary feature,
permitting translation of Matrix punched
cards. '

3~-245. Interrogate Magnetic Tape Writeis
used to test for the presence of a Write
Ring and Not-Ready condition. If a Write
Ring is not installed, the Not-Ready Branch
is taken. A wunit number which is non~
existent or if a unit has power off, it will
register Not-Ready. Printerunit designation
is meaningless when the Dual Printer Module
is not installed. The Line Printer isnotbusy
during skipping or spacing. The paper tape
reader is not busy during stop stabilization
time or during change of direction stabiliza-
tion time.

3~-246. To maintain the rated speed of the
300 CPM Card Punch, a Punch instruction
must be given within 20 milliseconds after
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punching of the prior card is completed. The
300 CPM Card Punch is not busy during these
20 milliseconds. Busy has no significance
during Magnetic Tape instructions and Super-
visory Printer instructions. The N variant
is used to designate the following types of
control:

N = 9 (bit test, branch on equal):
If any bit of the M character isaone and
the corresponding bit of the character
under test is a one, the AAA branch is
taken. If not, program control continues
in sequence.

N = 10 (bit set):
If any bit of the M character is a one, the
corresponding bit of the character under
test (CCC address) is set to one. Program
control continues in sequence.

N = 11 (bit reset):
If any bit of the M character is a one, the
corresponding bit of the character under
test (CCC address) is reset to zero. Pro-
gram control continues in sequence.

N = 12 (bit test, branch on not equal):
If any bit of the M character is a one and
the corresponding bit of the character
under test is a one, program control con-
tinues in sequence. If not, the AAA branch
is taken.

3~247. Punch check errors cause the Error
Branch to be taken. When the Error Branch
is taken, the error conditions are reset
(providing card punch option is set thisway).

3-248. When the Error Branch is taken for
a 100 CPM card punch, the error condition
is not reset. The card punch is Not Ready
due to the error. Print check errors cause
the Error Branch to be taken. When the
Error Branch is taken, the error condition
is RESET.



3~-249. Read errors, Validity errors or
reading other than 80 columns, cause the
Error Branch to be taken., An empty hopper
or a feed check causes the Not-Ready branch
to be taken. End of file will not affect the
interrogate branch.

3-250. DATA COMPRESS. The format for this
instruction is:

O M N AAA BBB CCC Set to Equal
where:

O: Operation Code; M- machine lan-
guage, DCC - symbolic

M: Variant; Reserved for Expansion

N: Variant; Reserved for Expansion

AAA: Starting address (MSD) of record tobe
compressed, (numeric characters)

BBB: Length of record to be compressed

B,B, ~- Number of 12 character
words (0-99)

~ Number of remaining char-
acters (0-11)

B

CCC: Starting address (MSD) of com-

pressed record (alphanumeric char-

3-251. The Compress instruction packs data
for faster storing and retrieval, allowing
more efficient use of the amount of storage
available. The characters of numeric data
stored in the field indicated by the AAA ad-
dress are compressed so that three 4-bit
numeric characters fit into two 6-bit char-
acters and are stored in the field indicated
by the CCC address.

3-252. The zone bits of the AAA field are
not transferred to the CCC field. The AAA
field remains unchanged after execution of
this instruction. BBB = 000 is a forbidden
combination, The comparison indicators are
set to equal for this instruction.

3-253. DATA EXPAND.
instruction is:

The format for this

O M N AAA BBB CCC Set to Equal
where:

O: Operation Code; N-machine language;
DEC - symbolic

M: Variant; Used by machine
N: Variant; Used by machine

AAA: Starting address (MSD) of recordto be

expanded (alphanumeric characters)

BBB: Length of expanded record

- Number of 12 character
words (0-99)

B; - Number of remaining char-

acters (0-11)

Bg B

CCC: Starting address (MSD) of expanded

record (numeric characters)

3-254. The Expand instruction provides a
means of quickly exploding packed data into
a form that more readily lends itself to
arithmetic and data manipulation functions.
The 6-bit characters of packed data, stored
in the field indicated by the AAA address,
are expanded from two 6-bit characters
(three 4-bit digits) to three 6-bit numeric
characters and stored in the field indicated
by the CCC address. The zone bits of the
CCC address are set to zero. BBB = 000 is
a forbidden combination. The comparison
indicators are set toequal by this instruction.

3-255. Considerable improvement in mag-
netic tape and disk file I/O transfer rates
can be achieved through the use of the Com-
press and Expand instructions. A 50% im-
provement over standard transfer rates are
achievable by compressing data before trans-
ferring to magnetic tape or disk file (Binary
Magnetic Tape Read and Write must be used
in magnetic tape operations)., Compressing
data before writing on tape or disk can also
increase the effective storage capacity for
numeric fields.by 50%.



3-256. BINARY CARD READ. The format for
this instruction is;

O M N AAA BBb CCC Set to Equal
where;:

O: Operation Code; #~-machine language;
~ symbolic*

*CRD ~ Normal read
CRB ~ Binary read
CRI - Read, branch busy

M: Variant;
0 Read alphanumeric buffered
Halt on Not Ready
Walit for reloading on Busy

1 Read alphanumeric buffered
Branch on Busy or Not Ready

2 Reading binary, unbuffered
Halt on Not Ready

N: Variant;
Designates buffer
1 = Buffer 1
2 = Buffer 2
AAA: When M = 0 Available to programmer

When M = 1 Branch on Busy or Not
Ready

When M = 2 Store address of binary
card image: MSD

BBB: Branching address on end-of-file
CCC: Store address MSD
3-257, This instruction is the same as
described in paragraph 3-199 except for the

addition of M variant functions. The function
of this variant is as follows:

a. When M = 0:

(1) If the buffer is full, the contents of
the buffer are transferred to mem-
ory starting at CCC.

(2) If the card reader is busy, wait
until the card has been read into
the buffer, then transfer the buffer
contents to memory starting at CCC.

(3) If the card reader is Not Ready,
halt.

b. When M = 1:

(1) If the buffer is full, the contents of
the buffer are transferred to mem-
ory starting at CCC.

(2) If the card reader is Busy or Not
Ready, Branch to AAA.

c. When M = 2;

Read unbuffered. An alphanumeric
card image is stored in memory
starting at CCC (80 characters). A
binary card image is stored in
memory starting at AAA (160 char-
acters, the upper six bits are most
significant). If the card reader is
Not-Ready, the central processor
halts.

NOTE

Validity checking must be off for
binary.

3-258. BINARY CARD PUNCH. The format for
this instruction is:

O M N AAA bbb bbb Not Affected
where:

O: Operation Code; U-machine language;
PBN - symbolic



M: Variant;

0 or blank, Punch a card and select
normal stacker (B 304 Card Punch
only)

1, Punch a card and select auxiliary
stacker (B 304 Card Punch only)

AAA: Transfer from address MSD

BBB: Reserved for expansion

CCC: Reserved for expansion

3-259. This new instruction provides the
ability to punch cards in Binary mode. The
160 character binary card image, stored in
memory, is punched with the most significant
character beginning in the upper six rows of
the first card column; the second character
in the lower six rows of the first card
column; the third character in the upper six
rows of the second card column, etc.

3-260. Binary Card punching is unbuffered.
The binary card image to be punched is stored
in memory starting at AAA (160 characters).

a. A binary image of the most significant
character is punched in the upper six
rows of the first column.

A binary image of the second character
is punched in the lower six rows of the
first column.

A binary image of the third character
is punched in the upper six rows of the
second column.

If an error is detected during punching a card
(#1), punching of that card is completed and
the next card (#2) is punched; the command
to punch the third card (#3) is not executed.
Pressing RESET and then START conditions
the punch unit to accept information.
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3-261. Binary Card Read Instruction: The
Card Read instruction (paragraph 3-198)
can now be used to read a card in Binary
mode through the use of an additional M
variant. During the card read cycle, the
contents of the card are transferred into
core in two formats. An 80 character Hol-
lerith translation is stored starting at the
CCC address, and a 160 character binary
image is stored starting at the AAA address.

3-262. Binary read is unbuffered. The 160
character binary card image is read with
the most significant character beginning in
the upper six rows of the first card column,
the third character in the upper six rows of
the second card column, etc.

3-263. The Binary Card Read and Binary
Card Punch instruction provide the means
of processing data in and out of the system
in punched card record image form. In
standard BCL mode, the card reader identi-
fies a series of punches in a card column as
a particular character and transmits the
identification to the central processor and its
internal bit configuration is established in
memory. In binary mode, the series of
punches in each card column is transmitted
to memory (without interpretation) in image
form. Each punch in each of the twelve posi-

in memory.

3-264. Another advantage of this instruction
comes from the ability to handle data from
punched cards which consists of multiple
punches that may not necessarily be con-
sistent with any of the valid character con-
figurations. In order to store more data
within the confines of a punched card, a user
may choose to use punches in each row or
combination of rows of any or all columns to
represent certain conditions. The binary
capability allows cards structured in this
Matrix manner to be input to or from the
B 300 at the rapid speeds of the input/output
equipment,.



3-265. PRINT ON PRINTER
this instructions is:

The format for

PRT A M N AAA BBb bbb Not Affected
where:

O: Operation Code; A-machine language;
PRT - symbolic

Form spacing after print, unit selec-
tion and print width

120 Print Positions
Select Printer 1

0 - space suppress
1 - single space
2 - double space

Select Printer 2

4 - space suppress
5 - single space
6 - double space

132 Print Positions
Select Printer 1

+ - space suppress
A - single space
B - double space

Select Printer 2

D - space suppress
E - single space

F - double space
*N:

Form skipping after print; 1-11,

where 0 is "no skip"

AAA: Print-from address (MSD)

BBB: Branching address on Page Overflow
when N= 0

CCC: Available to programmer

3-266. This instruction transfers120or 132
characters from core storage beginning at
the address specified by AAA to the printer
buffer. When the printer buffer is filled (1.3
ms.), one line will be printed. Spacing after
printing is controlled by the M variant. If
skipping after printing is desired, the N vari-
ant is used. If a print error occurs, the sys-
tem will stop on the next print instruction
(print or skip) that references the printer.
If an End-of-Page indication is sensed during
a preceding space operation, the program will
branch to BBb after printing without paper
motion if the present print instruction con-
tains an N variant of zero. The three char-
acter positions of the CCC address are avail-
able to the programmer and may be used for
storage.

3-267. The 120 print position variant canbe
used with a 132 print position printer; how-
ever, only 120 positions are printed, left
justified. An attempt to print 132 positions
on a 120 print position printer is a program-
ing error and will cause the system to halt.
To restart, the processor must be cleared
and the error corrected.

3-268. Since skipping always takes preced-
ence over spacing and page overflow, 12-
punches are not sensed during skipping, the
BBb branch will not be taken during the execu-
tion of any print (or skip) instruction following
a paper skip. When page overflow is taken,
the paper will not move. On a sync or parity
error, the next Print or Skip instruction that
designates the printer containing the error
will not be executed and the system will stop.

*On B 300 Systems, a blank or any other character containing a B-bit in the N variant can
never be used. The system will always branch to the address in BBB.
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3-269. To use two B 321 Line Printers, the
optional B 324 dual printer module must be
installed in one of the line printers. Without
this module, the 4-bit has no significance.

NOTE _
S—

If a 120 print position printer and a
132 print position printer are at-
tached, using the optional dual
printer module, an attempt to print
132 positions on the 120 position
printer will not be detected.

3-270. Designation of each printer is
switch-set by the operator. When the switch
is set to designate one printer as #1 and the
other as #2, the two printers will function
independently. If the switch is set to activate
both printers for every PRT instruction,
commands for either designation will perform
the same action on both printers simultane-
ously. Each printer contains its own buffer
and both printers can operate at their rated
speed. In order to place the second printer in
operation (when using two printers), the first
printer must be turned on.

B 300 Lister Instructions

3-271. The instructions described in the
paragraphs that follow are used in conjunc-
tion with the B 322 Multiple Tape Lister for
providing the ability to print on any three,
selectable, lister tapes. Identical informa-
tion is printed onto a master tape and detail
tape from buffer positions 1 through 22. The
contents of buffer positions 23 through44 are
printed on a third, or multiprocessing tape,
as specified by the lister instruction.

3~-272. PRINT ON LISTER (NORMAL MODE). The
format for this instruction is:

O M N AAA BBb CCb Not Affected
where:

O: Operation Code; A-machine language;
PLN - symbolic ’
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AAA:

BBB:

CCC:

Variant B, A, 8, 4, 2, 1 bit meaning:

B and A zone bhits,
master
A-Dbit - print master on unit #1
8 -bit - print master on unit #2
(B 322/B 323 only)

Zero-suppress

8-hbit, zero~stop on print error
8-bit - branch on print error

4, 2, 1 bits must be zero

The master tape is printed on unit 1
or 2 with characters 1-22 of the print
buffer. Tape selection is controlled
by the master selection switch on
unit 1.

: Variant B, A, 8, 4, 2, 1 bit meaning:

B and A zone bits, zero-suppress de~
tail print

A-bit - print detail on unit 1

B-bit - print detail on unit 2

B and A bits - print detail on units

3 (18 tape lister only)

8-bit = must be zero
4, 2, 1 bits indicate detail tape number
The detail tape is printed with char-
acters 23-44 of the print buffer. This
tape cannot be tape 1 on unit 1.
Transfer from address
Branching address on out of paper
Branching address on print error
when the 8-bit of the M variant is on;
otherwise, it is reserved for expan-

sion

NOTE

Sihgle spacing occurs after printing.



3~-273.
MODE).

PRINT ON LISTER (MULTIPROCESSING
The format for this instruction is:

O M N AAA BBb CCb Not Affected

where:

O:

M:

Operation Code; A~machine language;
PLM - symbolic

Variant B, A, 8, 4, 2, 1 bit meaning:

B and A zone bits, zero-suppress
master and detail ‘

A-Dbit - print detail on unit 1

B-bit - print detail on unit 2

B and A bit - print detail on unit 3

8-Dbit, zero~stop in print error
8-bit branch on print error

4, 2, 1 bits indicate detail tape number

The master tape is printed on unit 1
with characters 1-22 of the print
buffer. Tape selection is controlled
by the master selection switch. The
detail tape is also printed from char-
acters 1-22 of the print buffer.

: Variant B, A, 8, 4, 2, 1 bit meaning:

B and A zone bits, zero-suppress
multiprocessing tape

A-bit - print multiprocessing tape
on unit 1

B-bit - print multiprocessing tape
on unit 2

B and A bit - print multiprocess-

ing tape on unit 3

8-bit -~ must be zero

4, 2, 1 bits indicate multiprocessing
tape 1-6

The multiprocessing tape is printed
with characters 23-44. The multi~
processing tape and the detail tape
cannot be the same.
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AAA: Transfer from address
BBB: Branching on out of paper

CCC: Branching address on print error
when the 8-bit of the M variant is on;
otherwise, it is reserved for expan-
sion,

NOTE

Single spacing occurs after printing.

3-274. SKIP LISTER. The format for this in-
struction is:

O M N bbb BBb bbb Not Affected
where:

O: Operation Code; B-machine language;
SKL - symbolic

M: Variant B, A, 8, 4, 2, 1 bit meaning:

B and A zone bhits, zero-suppress
master
A-bit - skip or space Master on
unit 1
B-bit - skip or space Master on
unit 2 (B 322/B 323 only)

8-bit, zero~space
8-bit - skip 2-1/2 inches

4, 2, 1 bits must be zero

N: Variant B, A, 8, 4, 2, 1 bit meaning:

B and A zone bits, zero-suppress
non~-master
A-bit - skip or space one non-
master on unit 1
B-bit - skip or space one non-
master on unit 2
B and A bit - skip or space one
’ non-master on unit
8-bit, zero-space
8-bit - skip 2-1/2 inches

4, 2, 1 bits designate non-master tape
number



AAA: Reserved for expansion
BBB: Branching address on end of paper

CCC: Reserved for expansion
NGTE

This instruction cannot be used to
skip one tape and space another
simultaneously.

3-275. SLEW LISTER. The format for this in-
struction is:

O M N bbb BBb bbb Not Affected
where:

O: Operation Code; B-machine language;
SLL - symbolic

M: Variant B, A, 8, 4, 2, 1 bit meaning:

B and A zone bits, zero-suppress
master
A-bit - slew master on unit 1
B-bit - slew master on unit 2
(B 322/B 323 only)

8-bit, must be zero

4-bit, slew all unit 3 tapes 10 inches

2-bit, slew all unit 2 tapes 10 inches

1-bit, slew all unit 1 tapes 10 inches
: Variant B, A, 8, 4, 2, 1 bit meaning:

B and A zone hits, zero-slew multi-
processing tape

A-bit - suppress slew of multi-

processing tape on unit 1

B-bit - suppress slew of multi-

processing tape on unit 2

B and A - suppress slew of multi-

processing tape on unit 3

8-bit must be zero

4, 2, 1 bit designates the multiproc-
essing tape number
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AAA: Reserved for expansion
'BBB: Branching address on end of paper

CCC: Reserved for expansion
NOTE

When using B 322/B 323 Multiple
Tape Listers, only slewing of all
tapes or slewing all tapes except the
master tape is allowed. The slew
feature is not a standard item on
B 322/B 323 Multiple Tape Lister.

3-276. CONTROL SORTER. The format for this
instruction is:

O M N bbb bbb bbb Not Affected
where: :

O: Operation Code; C-machine anguage;

CTL - symbolic

: Variant; Determine type of control
(0’ 2’ 4’ 6) 7’ 8)

: Variant; Select pocket 0-14, 15 equals
reject pocket

AAA: Available to programmer

BBB: Available to programmer

CCC: Available to programmer

3-277. This instruction is the same as de~
scribed in paragraph 3-55 except that the N
variant is expanded to permit the selection
of 16 pockets.

NOTE
When using machine language, an

ampersand must be used to select
pocket 12 in the N variant.



3-278. The added versatility of this instruc-
tion permits faster sorting with the B 116
Sorter-Reader by reducing the number of
sort passes required to accomplish a sorting
operation. The value of the B 116 is en-
hanced when used in conjunction with the 18
tape lister.

3-279. HALT AND BRANCH.
this instruction is:

The format for

O M N AAb bbb bbb Not Affected
where:

O: Operation Code; 9-machine language;
HLT - symbolic

M: Variant; 0-9 halt identification

N: Variant; 0-14 pocket light identifica-
tion

AAA: Branch address when M variant con-
tains a 2-bit (2, 3, 6, 7)

BBB: Available to programmer

CCC: Available to programmer

3-280. The function of this instructionis the
same as described in paragraph 3-130 except
that the N variant has been expanded to in-
clude the additional pocket light identification
of the B 116 Sorter-Reader.

NOTE

When using machine language; an
ampersand must be used to select
pocket light 12 in the N variant.

3-281. CARD PUNCH. The format for this
instruction is:
O M N AAA bbb bbb Not Affected

where:

O: Operation Code; @-machine language;
PCH - symbolic
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Variant; Reserved for expansion

z

Variant; 0 or blank-normal stacker,
1-select auxiliary stacker (B 304)
only

: Transfer from address MSD
BBB:
CCC:

Available to programmer

Available to programmer

NOTE

Error stacker selection takes pre-

cedence over auxiliary stacker
selection.
3-282. This instruction is the same as de-

scribed inparagraph 3-18 except the N variant
has been expanded to include selective stack-
ing. The comparison indicators are not af-
fected by this command.

3-283. The use of this instruction provides
the facility to select the auxiliary pocket on
the B 304 Card Punch. The sorting required
for a particular job after punching can be re-
duced by the use of this feature. A specific
card can be selected and sorted to the auxil-
lary stacker and after completion of the job,
immediately stored for future use.

Data Communication Instructions

3-284. The data communication instruc-
tions for the B 300 differ from those of the
B 263, B 273, B 275 and B 283 in order to
accommodate the new B 487 DTTU and B 249
DTCU. These new instructions permit the ad-
dressing of buffers as well as terminals when
using the B 487 DTTU. These changes are
described below.

3-285. When using only B 487 DTTU's:

a. The zone bits of the N variantdesignate
the terminal unit number (1-4 where
zone 0 equals number 4).

b. The number bits of the N variant desig~
nate the buffer unit number (0-15).



3-286. When using B 487 DTTU's combined
with previously released terminal units (B 249
DTCU must be present):

a. The zone bits of the N variant are used
to designate the B 487 Terminal Unit
(1-3) and the numeric bits designate the
buffer number.

The zone bits of the N variant must be
zero for previously released terminal
units, and the numeric bits designate the
terminal unit number (4-15).

3-287. DATA COMMUNICATIONS WRITE
The format for this instruction is:

DCW LL M N AAA BBB CCC Affected
where:

O: Operation Code; L-machine language;
DCW - symbolic

M: 4 or 12 - write inquiry

8-bit = 0 - recognize group marks
1AN
\x)

8-bit = 1 - ignore group marks (&)

: Zone - designates terminal unit num-
ber (1-4)

Numeric - designates buffer number
(0-15)

: Transfer address (MSD)
BBB:

Branch on buffer Not Write Ready (and
not Not Ready)

CCC: Branch on buffer Not Ready

3-288. This instruction is identified by an M
variant of 4 or 12. The instruction loads the
designated buffer from processor memory.
If the data communication control is Not
Ready, the processor halts.

3-289. A full buffer always terminates buff-
er loading. A group mark terminates buffer
loading when the M variant 8-bitequals zero.
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When the M variant 8-bit equals 1, group
marks are treated as data and do not termi-
nate buffer loading.

3-290. The comparison indicators are af-
fected by this command. They are normally
set to equal but are settohighif an abnormal
condition is detected.

3-291. When coding in machine language,
an ampersand (&) must be used for 12 in the
M and N variants.

3-9292. DATA COMMUNICATIONS READ
The format for this instruction is:

DCR L M N AAA BBB CCC Affected
where:

O: Operation Code; L-machine language;

DCR - symbolic

M: 2 or 10 - read inquiry
8-bit= 0 - recognize group marks

(2)
8-bit= 1 - ignore group marks (#)

Zone - designates terminal unit num-
ber (1-4)

Numeric - designates buffer number
(0-15)

+ Branch on buffer Not Ready
BBB:

Branch on buffer Not Read-Ready (and
not Not Ready)

CCC: Store Address (MSD)

3-293. This instruction is identified by an
M variantof 2o0r 10. The instruction transfers
the contents of the designated buffer to pro-
cessor memory. When the M variant equals
2 (8-bit = 0) group marks are recognized and
the transfer of information between proc-
essor and the DTTU isterminated. When the
8-bit of the M variant equals 1, group marks
are treated as data and do not terminate buff-
er loading. Reading the full buffer always
terminates the read operation.



3-294. If there is an abnormal condition de~
tected during input from the remote station to
the terminal unit buffer, the comparison indi-
cators are set high; otherwise, they are setto
equal,

3-295. When coding in machine language, an
ampersand (&) must be used for 12 in the N
variant,

3-296. DATA COMMUNICATIONS INTERROGATE
(M=1) The format for this instruction
is:

DCI L M b AAA BBB CCC Affected
where:

O: Operation Code; L-machine language;
DCI - symbolic

M: 1 - interrogate data communication
ready, data communication or
terminal unit designated buffer

N: Reserved for expansion - must be left
blank

AAA: Branch on "input ready" interrupt
state or non-write ready interrupt
state

BBB: Terminal unit number and buffer num-

ber store address

CCC: Branch on '"write ready" interrupt

state

3-297. This Interrogate instruction isiden-
tified by an M variant of 1. The instruction
tests for any "input" or "output ready" condi-
tion and stores the terminal and buffer num-
ber at the location specified by BBB. The
program will branch to AAA if the designated
buffer is in the "input ready" interrupt state
or on any non-write ready interrupt condition.
If the designated buffer is inthe ""write ready"
interrupt state, the program will branch to
CCC.

3-298. When the AAA or CCC branch is
taken, the terminal unit number and the buff-
er number are stored atthe location specified
by the BBB address.
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3-299. If there is no interrupt condition,
control continues in sequence. If the data
communication control is Not Ready, the pro-
cessor halts. The comparison indicators are
affected by this command.

3-300., DATA COMMUNICATIONS INTERROGATE
{(M=9) The format for this instruction
is:

DCI L M N AAA bbb CCC Affected
where:

O: Operation Code; L-machine language;
DCI - symbolic

M: 9 - interrogate data communication
ready, N variant designated buffer

N: Zone - terminal unit number

BA 1
BA 2
BA 3
BA 4

Numeric - buffer number (0-15)
AAA: Branch on "input ready"

BBB: Reserved for expansion - must be left
blank

CCC: Branch on "write ready"

3-301. This Interrogate instruction isiden-
tified by an M variant of 9. The instruction
tests the buffer specified by the N variant
for an "input" or "output ready" condition.
The program will branch to AAA if the desig-
nated buffer is "input ready." If the desig-
nated buffer is in a "write ready" state, the
program will branch to CCC.

3-302. If the addressed buffer is Not Ready,
Idle, or Busy, the program continues in se-
quence, If the data communication control is
Not Ready, the processor halts. The com-
parison indicators are affected by this com-
mand.,



SECTION

SOFTWARE SYSTEMS

GENERAL

4-1., Along with the actual equipment (hard-
ware), software programs designed for vari-
ous computer applications are provided to
the customer. These software programs are
prepared for use with either a 4.8 K, 9.6 K,
or 19.2 K memory system. The total soft-
ware library for this equipment series con-
sists of ten categories: application programs,
assemblies, compilers, demonstration pro-
grams, generators, operating systems, simu-~
lators, service programs, service routines,
and translators.

4-2, This section describes seven of these
categories in detail. The Burroughs B 100/
B 200/B 300 Software Library Catalog should
be referenced for a complete listing and ex~
planation of all software programs made
available. It will also specify the system
configuration required for each individual
program.

ASSEMBLER PROGRAMS

4-3. An Assembler Program is a program-~
ing tool designed to alleviate part of the effort
required in coding programs. Assemblers
allow use of non-machine language. The
conversion ratio is usually one machine lan-
guage instruction for one symbolic entry.
Two types of assembly languages are present-
ly provided: Basic Assembler which con-
sists of over nineteen versions designed to
fit specific system configurations, and the
Advanced Assembler I.

Basic Assembler

4-4, A total of nineteen Basic Assembler
software programs are available for use
with various type equipment configurations
and memory capacity of the central proc-
essor in use (4.8 K, 9.2 K, or 19.2 K).

Advanced Assembler |

4~5, The Advanced Assembler is an en-
larged and more sophisticated language,
allowing users of magnetic tape and/or disk
oriented systems to code their programs in
a language that permits, among other fea-
tures, labeling by name, program point
labeling and extensive library routine capa-
bilities. Advanced Assembler I will also
accept programs written in Basic Assembler
language to provide the users of Basic As-
sembler language with the same expanded
capabilities. Two versions of Advanced As-
sembler I are available, one for 4.8 K sys-
tems and one for 9.6 K systems.

COMPILERS

4-6., A compiler program isalso a program-
ing tool designed to alleviate much of the
coding effort by accepting problem oriented
statements and converting these statements
into machine language instructions. These
statements often require more than one ma-
chine language instruction to perform the
specified function.

Compact COBOL Compiler

4-7. The Compact COBOL Compiler is a
subset of COBOL~1961 EXTENDED and pri-
marily designed for medium and small com-
puters. Compact COBOL consists of that



group of features and options, within the
complete COBOL specifications for the year
1963, which have been designated as com-
prising the minimum subset of the total
language which can be implemented.

Disk File COBOL Compiler

4-8. The Disk File COBOL Compiler is
designed to meet the requirements outlined
in COBOL specifications of CODASYL pub-
lications plus several elective features, and
is used only on systems equipped with the
Burroughs Disk File System. The compiler
is almost totally modular in design. It is
segmented into logical, independent process-
ing modules incorporating a collection of
space saving techniques whose benefits are
significant enough to make this design (in
which all tables are accessed while in
memory) practical on the Burroughs B 200/
B 300 Series Systems. Assuming an aver-
age, well-balanced source program and the
equipment configuration outlined above, com~
pilation speeds may be expected to range
between 40 and 50 cards per minute.

GENERATOR PROGRAMS

4-9. Generators accept specifications de-
scribing required functions of programs to
be produced. The output consists of printed
documentation and program instructions in
a form that is acceptable as direct input to
the system.

Report Generators

4-10. Report Generators reduce the pro-
graming requirements of most installations
by preparing programs which accept either
punched card or magnetic tape input and, as
a result, produce punched card and/or printed
copy output., They are designed to accept
and edit specification cards which describe
a report's characteristics and produce either
an autoload or symbolic program deck which
is capable of producing the report.
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Tape Sort Generators

4-11. These generators produce sort pro-
grams based on the individual file character-
istics of the user. The object programs
produced are in either symbolic or autoload
format and nearly as efficient as sort pro-
grams written for a specific application.
These sort programs are completely docu-
mented to provide instant reference to the
user. Either blocked records or unitrecords
can be sorted. The programs permit an
alphabetic or numeric sort key located in
up to ten fields within the record. Sort pro-
grams can be generated for either a three,
four, five or six~tape system of either 4.8K,
9.6 K or 19.2 K memory size.

Disk File Sort Generators

4-12. The disk sort generators will pro-
duce efficient, tailored programs utilizing
the Burroughs Disk File System for sorting
purposes. The object programs produced will
sort the file type which has been specified
by the user on either a 4.8K, 9.6 K or 19.2 K
memory system and for any disk segment
size (96, 240, or 480). These object pro-
grams will accept input records from mag-
netic tape or from the disk file and will
write final output on magnetic tape or on the
disk file. The programs will sort files in
ascending or descending order.

Cardatron Simulation Program Generator

4-13. This program generates the nec-
essary routines to simulate the 220 Cardatron
System, using a B 410 BCL Tape Control
System and B 180/B 280 System. The pro-
grams used to accomplish this are the 220~
410 BCL Input/Output Control Routine and
the generated Cardatron System Simulation
Program for the B 180/B 280. These are
designed to minimize changes to existing
220 programs.



Flow Chart Generator

4-14, The Flow Chart Generator will pro-
duce fully documented, logic flow charts for
any program coded in Burroughs Basic or
Advanced Assembler language. The flow
charts are printed in a horizontal manner
and consist of standard flow charting sym-
bols. In addition to the mnemonic operation
code, the user-coded remarks are properly
hyphenated and justified within each symbol.
User's program labels or tags are shown
above the corresponding symbols. The auto-
matic program flow chart will be a helpful
tool for program testing, periodic program
modification, and/or final documentation.

OPERATING SYSTEMS

4-15. Operating Systems are designed to
provide system control of processing so that
the user may obtain maximum throughput
from his system. '

Magnetic Tape—Disk File Operating System

4~16. This program provides the capabili-
ties of creating and maintaining a program
library for either magnetic tape or disk file.
It will provide system control over such
items as systemdesignation, program call-in
and set-up, overlay call-in, program schedul-
ing, etc. In addition, multiprocessing capa-
bilities are provided which include Executive
Routine control of up to three different pro-
grams, memory allocation, 1/0 unitdesigna-
tion, machine actual address assignment
from relative address, and the rescheduling
of the program mix as required.

Supervisory Control Program for On-line
Banking (SCP)

4-17. The SCP is a Software Executive Sys-
tem designed primarily for on-line banking.
It provides the programs and routines nec-
essary for control over all areas affecting

the on-line system. This software package
is based on the following objectives.

To minimize operator intervention and
processing time.

a.

To simplify customer programing.

. To allow system changes during op-
eration.

To provide debugging aids for fast ef-
ficient debugging.

. To provide short clear instructions to
system supervisor for all exception
conditions.

To provide maximum system backup
capabilities.

SERVICE PROGRAMS

4~18, Service programs are designed to
perform standard functions necessary in
most computer installations. These func-
tions, among others, include data conver-
sion, editing and verifying, scheduling multi-
programing packages, and various sorting
programs.

F P
Generator

Sort Timing

4-19. These programs areusedfor comput-
ing sort times for programs produced by Sort
Generators. The timing programs take all
factors into consideration which have bear-
ing on the time to run a sort. The number
of records to be sorted, length and location
of the key within each record, over-all
length of the records themselves, size of
the blocking factor, etc., are among the
factors considered.

Card Edit

4-20. This program allows adeck of punched
cards to be edited for necessary sequence



and content, or to establish a control total
with which a deck may be subsequently
edited. All card decks, whether program
or data cards, may be edited to assure the
user of their validity. Provision is included
to allow read out of an established control
total when a card punch is not available with
the system. Two versions of the Card Edit
Program are available. One is for Model 0,
Improved Model 0, and B 263/B 283;a revised
version is for the B 300.

Magnetic Tape Edit

4-21. This program provides a means of
testing the physical characteristics of a
reel of magnetic tape before recording signi-
ficant data on it. By processingareel of tape
with the edit program, the user can deter-
mine what portion of the tape can be suitably
recorded upon. The program will log the
number of feet of usable magnetic tape for
each reel processed. Tallies representing
the number of write errors, number retries,
and number of total failures after retry are
recorded during the process.

Magnetic Tape Copy/Verify

4-22. This program provides a means of
reproducing and/or verifying magnetic tape
files. Reproduction is performed on a record
image basis. Up to five control totals and a
record count may be accumulated for each
file being copied. The program will process
either multiple-reel files (tape files con-
sisting of more than one reel) or multiple-
file reels (tape reels containing more than
one file). In the case of multiple~file reels,
the files to be processed are selected by
the user. Magnetic tape files may also be
processed to establish or verify control
totals independent of copying.

Data Conversion

4-23. This program allows data to be con-
verted, in image form, from one media to
another. Conversions that can be performed
include card, magnetic tape, or paper tape
input to any combination of paper tape, punch

4-4

card, line printer, or magnetic tape output,
based upon selection of various specification
cards.

Tape to Print Programs

4-24. The tape to print programs convert
magnetic tape records to print. They will
accept magnetic tape records formatted for
printout on the IBM 7204, 730A, or 1403 and
reformat them for printout on the Burroughs
line printer. The program will accept blocked
or unblocked magnetic tape records of fixed
or variable length,

Program Schedular

4-25. This program permits users to pack-
age multiple programs for processing at the
same time, thereby increasing the produc-
tivity of the system. Single instruction for-
mat cards must be input to the Program
Schedular and these are produced by special
versions of the basic assembler. The Pro-
gram Schedular produces a fully documented
program listing, and an auto-load program
deck. Up to five programs may be packaged
for subsequent multiprocessing. Since each
program functions independently of all other
programs, runs may be combined, started,
or stopped at any time the userdesires.

Multiple Program Productivity Advisor

4-26. This program serves as anadvisor in
determining the most efficient manner of us-
ing the Program Schedular in a given situa-
tion. The function of the Productivity Advisor
is to accept basic data regarding the programs
to be packaged and produce a series of tables
displaying the productivity which would be
achieved for each possible priority  ratio
combination. The user may select the ratio
which will most effectively accomplish his
purpose. This information is then used when
processing unit programs with the Program
Schedular.



Generalized Three Tape Sort

4-27. This program will accept two specifi-
cation cards which describe the character-
istics of the file to be sorted. The general-
ized sort program will be modified by these
parameters and the sorting process will be-
gin immediately. The logic of the general-
ized three-tape sort consists of Fibonacci
stringing technique with anunbalanced merge.
It will accept magnetic tape records of up
to 1200 characters in length with a sort key
of up to 47 characters. The sort key may be
located in as many as 10 different fields
within the record. Either blocked or unit
records may be sorted.

Disk File Programs

4-28. A variety of disk file programs are
available that will make possible the tran-
scription of data to and from disk storage.
Input/Output will be either magnetic tape,
line printer or punched cards. Also, the
transferring of data from one locationof disk
storage to another and resetting (or clearing)
disk storage to a specific character is made
possible by use of these programs.

SERVICE ROUTINES

4-29. Service Routines operate as a part of
any program that requires the function they
perform. Typical Service Routine functions
include such things as performing standard
Read/Write error correction procedures for
magnetic tape and disk file operations, vari~
ous scientific routines and diagnostic debug-
ging procedures. Service routines are usually
designed to use a minimum amount of mem-

ory.

Trace Routines

4~30. This routine can be assembled with
object programs as a debugging aid. It will

monitor the execution of object programs,
and provide punched or printed records of
the status of the areas of memory and com-
parison indicators affected by command exe~
cution. One line (or card) of monitor output
will occur for every object program instruc-
tion executed. Tracing speed is directly re-
lated to the speed of the output unit used.

Magnetic Tape and Disk File Read/ Write
Error Routines

4-31. These routines are available in sym-
bolic form and must be assembled with the
user's program. Upon detection of an error
during a read or write operation, these rou-
tines will automatically attempt to reread or
rewrite a record, and if successive failure
occurs, the system will halt for corrective
actlon.

Memory Print and Punch Routines

4-32. These routines will dump either 4800,
9600 or 19,200 characters of memory, de-
pending on the routine used and size of mem-
ory. The routines are furnished in symbolic
and machine language form.

4-33. The routines will provide a printout
showing the contents of memory. The listing
will consist of 40, 80 or 160 lines depending
on the size of the memory. Some versions
are punch routines which provide 80, 160 or
320 punched cards representing the contents
of memory. These cards can be used as an
autoload deck for information retry. Neither
the identification information nor the se-
quence numbers normally in autoload, are
punched into these cards.

Scientific Routines

4-34. Seven basic mathematical routines
are provided. These are the natural and hy-
perbolic sine, cosine and tangent computa-
tions for angles between plus and minus 90



degrees and an exponential routine for any
number from minus 9.999999 to plus 8.000000
with a range of accuracy from two to six
decimal places.

TRANSLATOR PROGRAMS

4-35. Translator programs are used to
translate or convert programs from one type
of programing language to another. Transla~-
tion may involve different computer systems,
or different programing languages within the
same computer system.

4-6

1401 SPS to B 200 Program Translator

4-36. This program translates 1401 SPS
programs to symbolic programs, It performs
as much automatic translation as possible to
keep manual post-translation to a minimum.
If a non-translatable area is encountered, it
will produce comments to indicate this fact,
The time required to translate, while fast,
depends on the complexity of the SPS program
being translated. Importantfactors include the
type of programing techniques used and the
amount of memory required by the program.
No modifications are required to the 1401
SPS program prior to translation.



SECTION

TIMING CONSIDERATIONS

GENERAL

5-1. The Input/Output (I/O) and processing
abilities of the B 100/B 200/B 300 Systems
are used to the greatest advantage when
applicable timings are considered during the
development of the program. Because of the
buffering of selected peripheral units, timing,
while important, normally is not a critical
factor. This section provides information
for the calculation of the Input/Output and
internal processing times.

TIMING INPUT/OUTPUT OPERATIONS

B 102/B 103 Sorier-Reader

5-2. Under program control, the sorter-
reader operates in either demand or flow
mode. In demand mode, or buffered flow
mode, information is stored in input buffer
number 2 upon executing a Control Sorter
instruction and remains there until read into
storage by a Sorter-Reader instruction (SRD).
The demand-type of feeding does not require
close timing.

5-3. In unbuffered flow mode, informationis
read directly into core storage. This con-
tinuous type of operation requires close sys-
tem timing in order to achieve maximumuse
of the available time and for maintaining
proper operation.

Demand Mode (B 102 Only)
5-4. In demand mode, the program must

contain one Sorter-Reader-Demand (#-SRD)
and Control Sorter (C-CTL) instruction for

_______ AP
DOCUMENT 72| |DOCUMENT #1 | DOCUMENT #1_5
b e - e —— - — - —-———
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every item. The transfer time of 84 char-

amtare Fomnoan caLL o n bn A~ b
acters from buffer to core storage requires
2.0 ms.

5-5. A Control Sorter instruction is exe-
cuted in 120 microseconds (#s.). Following
a Control Sorter instruction to pocket select
and demand feed the next document, the
buffer is refilled in 150 ms.

5-6. A Control Sorter instruction is always
the first sorter-reader instruction in a pro-
gram which utilizes the B 102 as an input
device. The followingisthe minimum sorter-
reader program timing (worst case) and

sequence of operation when in demand mode
operation:
DEMAND MODE
Hopper A Read Head Stand By
B C
82 ms. 0 36 ms.

l DOCUMENTA1

a. Control Instruction - This instruction
feeds the first document from the hop-
per, reads it into buffer number 2 and
places it in the standby station.

Sorter-Read Instruction - Thisinstruc-
tion transfers the contents from input
buffer number 2 (first document) to
memory.

Control Instruction - This instruction
selects the pocket and reads the second
document into input buffer number 2.
No hardware timing restrictions are
involved.



d. Sorter-Read Instruction - This instruc-
tion transfers the contents from buffer
number 2 to memory for the second
document.

e. Repeat Control and Read instructions
(c and d).

f. The document is fed to the read headin
82 ms., to the leading edge of the docu~
ment. It is read in 15 ms., placing the
trailing edge at point B and is placed in
standby in 21 ms. (leading edge).

g. The pocket must be selected before the
next read instruction is given. Pocket
selection can be made at the program-
mer's option.

h. It requires 2 ms. processing time to
unload the buffer and 2.5 ms. processing
time to reload the buffer (40 u s. per
access, 63 accesses). The 2.5 ms. is
maximum buffer access time during
processing of the preceding document.

Flow Mode

5-7. In flow mode, information can be read
from documents directly into core storage.
Reading will stop after reading the ending
transit number symbol of the Transit Field
or after 7-3/4-inches of document has passed
the read head of the sorter-reader. The stop
read at the ending transit number symbol
must be programed. If it is not programed,
reading will automatically stop after 7-3/4-
inches of document length. The following is
the minimum program timing and sequence
of operation of the sorter-reader when in
unbuffered flow mode operation (worst case)
condition:

UNBUFFERED FLOW MODE

Hopper Read Head
A B C ]
82 ms. o 10.0 ms. 19.35 ms.

DOCUMENT 42| DOCUMENT u': 'DECITM'ETN-#T! DOCUMENT 71
— Vo 1 ) 1]

l DOCUMENTS
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. Control Instruction (start flow) - This

instruction begins feeding documents
from the hopper.

. Sorter-Read Instruction - This instruc-

tion reads the document directly into
memory. The instruction must be initi-
ated before the document reaches point
B after leaving point A. (See document
#2.)

. Control Instruction (PS) -~ This instruc-

tion selects the pocket and must be
given between points B and C.

. Sorter-Read Instruction - This instruc-

tion reads the document directly into
memory and must be initiated before
the next document reaches the read
head, point B (see document #1-III, and
document #2).

. Repeat Control (PS) and Read instruc-

tion (c and d).

. Processing time of 82 ms. is available

from the leading edge of the document
at point A to the leading edge of the
document at point B on the first docu~
ment only. (See steps a and b.)

. The central processor is required dur-

ing the actual reading of the entire
document - 15 ms.

. Processing time is available from the

trailing edge of the document at point B
(document #1-]) to the trailing edge of
the document at point D (document #1-
IIT) - 19.35 ms. When the trailing edge
of document #1-III is at point D, the
leading edge of document #2 is at point
B, ready to read.

. The pocket must be selected before or

when it reaches point C which is 10.0
ms, after leaving point B. (See document
#1-1I and document #1-1.)



j. The available processing time after
selection of a pocket is the fotal proc-
essing time (19.35 ms.) minus the time
used through pocket select (maximum
of 10 ms.).

5-8. The minimum program timing (worst
case) and sequence of operation of the sorter-
reader when in the buffered flow mode opera-
tion is as follows:

BUFFERED FLOW MODE

Hopper Read Head
A B C D

82 ms. [e] 10.0 ms. 19.35 ms.

l DOCUMENTS

DOCUMENT 72 | DOCUMENT #1) | DOCUMENT 1]
—3 !

DOCUMENT #1
! i

_____ Lt

a. Control Instruction (start buffered
flow) -~ This instruction begins feeding
documents and fills input buffer number
2 from first document.

b. Read Instruction - This instruction
transfers the contents of input buffer
number 2 to memory. If the instruc-
tion is given before the first document
is completely read into buffer number
2, internal processing will be inhibited.

c. Control Instruction (PS) - This instruc-
tion selects the pocket before the first
document reaches point C andf{ills input
buffer number 2 with second document.

d. Read Instruction - This instruction
transfers the contents of the second
document in input buffer number 2 to
memory. If the instruction is initiated
before document is completely read into
input buffer number 2, internal process-
ing will be inhibited.

e. Repeat Control and Read instruction
(steps ¢ and d).

5-3

f.

Cmde

. Magnetic

The central processor is required for
2 ms. during buffer unload in b and d

~ above.

. The Control instruction for pocket se~

lection must be given before the docu-
ment in process reaches point C (docu-
ment #1- II); therefore, 10 ms. - 2 ms,
(unload buffer) or 8 ms. after reading,
the complete document is available for

1rnd 1 +3
POCKET S€ieCiion.

Internal processing can take place fora
total of 30.35 ms.

(1) 19.35 ms. from point B (trailing
edge) to point D trailing edge minus
2 ms. for buffer reload.

(2) 15 ms, while loading buffer with
information from next document
(leading edge at point B to trailing
edge at point B) minus 2.0 ms. for
character transfer to the input buf-

fer (buffer access time).

Buffer access time is dependent upon
number of characters read at 40us. per
character.

nnaratinn

tape operations must take
place before refilling of the input buffer
begins (between trailing edge at point B
and trailing edge at point D). Normally,
a tape operation should take place im-
mediately following pocket select. On
this basis, the time available for mag-
netic tape operations ranges from 9.35

ms. to 17.23 ms. (a-b).

(1) Total time betweendocuments (19.35
ms.).

(2) Processing time used through pocket
select (including 2 ms. for buffer
unload and 0.120 ms. for actual
pocket selection).



. When reading from or writing onto
magnetic tape during MICR operations,
provisions must be made to handle the
additional 50 ms. required for travel
time from load point to first record.
This can be accomplished either by
using header labels which are written
or read before starting flow or by pro-
graming a stop flow before execution of
the first magnetic tape operation (figure
5-1).

(1) The maximum block size for each

B 421 : High Density - 50
Low Density - 18

B 422 : High Density - 66.6
Low Density - 24

P = Total time used for pocket select in-

cluding 2 ms. for buffer unload and
0.120 ms. for execution of the pocket
select instruction, as well as all time
required to determine correct pocket
selection via the longest possible rout-

MICR-to-magnetic tape program 1ng.

can be computed as follows: S = Start time for magnetic tape: Appli-
cable times are:
R=N(19.35-P - S)
C B 421 : Write 6.7 ms.
Read 6.7 ms.

where:
B 422 ; Write 6.85 ms.

R = Number of records per block (result Read 6.85 ms.
truncated to largest whole number). C= Number of characters per record.
N = Number of characters per millisecond
which can be transferred to or from

tape (excluding start/stop time) which

19.35 = total time between documents
in which magnetic tape operations may

are: take place.
BUFFERED FLOW
0 2 ms. 10 ms. 19.35 ms. 3|2.35 ms. 34.85 ms.
1
i
BUFFER AVAILABLE FOR PROCESSING I
UNLOAD | ANY PROCESSING MAY OCCUR EXCEPT MAGNETIC TAPE :
OPERATIONS 1
L1
BUFFER
ACCESS
UNBUFFERED FLOW TIME*
0 2 ms. 10 ms, 19.35 ms. 34.85 ms.

| PROCESSING INHIBITED—READ TO MEMORY
-4—————— ANY TYPE PROCESSING MAY OCCUR

-~ (SRF AT OR BEFORE THIS POINT)
1

POCKET SELECT -\-
MUST BE COMPLETED

NEXT DOCUMENT
REACHES READHEAD

*Buffer access time actually occurs throughout the read to buffer process
(48 accesses x 40 ps. — 2 ms.). Net effect is that total processing time
equals 30.35 ms. No additional time should be added to individual
instructions for buffer access.

Figure 5-1. Magnetic Tape Operation When Using Sorter-Reader

5-4



Examples:

a. Assumption: Minimum time used for
pocket select P = 2.12 ms., N = 50,
(B 421), S=6.Tms,, C=25

R=N (19.35- P - S)
C

R = 50(19.35 - 2.12 - 6.7)

95
&y

R = 21 records per block.

b. Assumption: Maximum time used for
pocket select P 10 ms., N = 50,
(B 421), S =6.7Tms,, C =25

R=N (19.35- P - §)
C

R =50(19.35~10.0 - 6.7)

NOTE

For magnetic tape operations uti-
lizing unbuffered flow mode, the
following differences must be con-
sidered:

(1) No buffer unload time is required;
therefore, the total time available for
magnetic tape operations will be in-
creased by 2 ms.

(2) However, since the read is directly

to memory, total processing time

willbe 13 ms. (less 15 ms. for read,
less 2 ms. for buffer access time).

5-9. A composite timing chart (figure 5-2),
illustrates the timing available for computa~
tion on various size documents. There will
be instances when all the documents being
processed are identical in size; however,

5-5

normally intermixed size documents will be
processed. To prevent rejection of minimum
size documents, it is recommended that
timing be calculated on the basis of a mini-
mum size document.

Total Time to Read
Document | Tolerance Through
Document Time for Sorter- Effective Through Transit
Length Between Reader Document 7% Number
Leading Slippage (B) Time Symbol
Edges (A)
5%” 38.3.ms. 2.8 ms. 35.5 ms. 9.4 ms. 4.4 ms.
6 40.0 ms. 3.0 ms. 37.0 ms. 19.4 ms. 14.4 ms.
6% 433 ms. 3.3 ms. 40.0 ms. 19.4 ms. 14.4 ms.
77 46.6 ms. 3.6 ms. 43.0 ms. 19.4 ms. 14.4 ms.
7%” 50.0 ms. 4.0 ms. 46.0 ms. 19.4 ms. 14.4 ms.
T%” 51.6 ms. 4.2 ms. 47.4 ms. 19.4 ms. 14.4 ms.
8” 53.3 ms. 4.3 ms. 49.0 ms. 19.4 ms. 14.4 ms.
838" 56.6 ms. 4.7 ms. 51.9 ms. 19.4 ms. 14.4 ms.
L 60.0 ms. 5.0 ms. 55.0 ms. 19.4 ms. 14.4 ms.
93" 63.3 ms. 5.3 ms. 58.0 ms. 19.4 ms. 14.4 ms.
Figure 5-2. Sorter-Reader Composite
Timing Chart
a. This figure represents the amount of

time available between Sorter-Read-
Flow instruction for each given size of
document. The formula used is shown
below.

Length of Document in inches x 6-2/3 ms.

This figure represents the tolerance
time which has been established for
slippage in feeding of documents by the
sorter-reader. It is calculated as fol-
lows:

(Length of Document in inches x 2/3 ms.)
1 ms.

NOTE

Computation times cannot be direct~
ly related to document lengths.
Items, especially those in poor con-
dition, may occasionally overlap
while entering the feeder. The ac-
celeration station will separate
these documents; but when this proc~
ess does not result in a minimum
of 7-3/4-inches between the trailing
edge of one document and the leading



edge of the next document, the items
in the feed will be rejected and the
sorter-reader will shut down. This
separation process will result in
a minimum available computation
time of 19.35 ms. per item. Although
this time may be increased slightly
when processing documents greater
than 6-1/2-inches inlength, a higher
incidence of rejected items will often
result,

CARD READER TIMING

5-10. Each of the card readers used in a
B 100/200/300 System is a demand-feed unit
controlled by anelectromagnetic clutch which
feeds cards upon receiving afeed signal from
the central processor. The two input buffers
are used by the card readers.

5-11. The B 123 Card Reader may be used
in place of either a B 122 or B 124 Card
Reader. The characteristics of the B 123 are
identical to the B 124 Card Reader with the
exception of operating speed. The B 123 is
designedtoread cards ata speed of 475 cards
per minute, which resultsina time of 126 ms.
per card. The time avallable for processing
15126 ms. minus 2.0 ms. (buffer unload time)
minus 3.2 ms. (buffer access time), or 120.8
ms.

5-12. The associated input buffer of the
central processor stores the characters as
they are serially transferred from the card
reader. Immediately upon executing a Card
Read instruction, the contents of the 80-char-
acter input buffer are transferred to memory;
the next card is moved past the read station,
reading 80 characters into the buffer. Buffer
to memory transfer requires 2 ms. Forty
micro~-seconds of central processortime are
required as each character is read by the
card reader and transferred to the buffer
(buffer access time). All cards require an
80~character cycle. When card reader time
exceeds internal processing time (input
bound), available internal processing time
can be used for multiprocessing.

B 122 Card Reader Timing

5-13. The B 122 Card Reader is a 200 cpm
card reader that requires 300 ms. per card
cycle. Internal processing can take place
during the buffer reload time. The time
available for processing would then be 300
ms. minus 2 ms, (buffer unload time) minus
40 u s. per character (80 characters or 3.20
ms.) for a total of 294.8 ms.). The 320 ms.
is considered buffer accesstime (figure 5-3).

5-14. In order to maintain the card reader
input speed of 200 cards per minute, it is
necessary to issue a second Card Read in-
struction within 300 ms. of the first Card
Read instruction.

5-15. If the internal processing time be-
tween Card Read instructlons is less than
294.8 ms., the 200 card-per-minute rate will
be maintained. If the internal processing
time between Card Read Iinstructions is
greater than 294.8 ms. and less than 309.8
ms. (hardware requires an additional 15 ms.),
the effective reading rate is 190.4 cards-
per-minute. When the time between Card
Read instructions exceeds 315 ms. (this in-
cludes buffer transfer and buffer access
time), the effective reading rate may be
determined by dividing the total number of
ms. processing time, plus buffer transfer
and buffer access time, into 60,000 ms.
(1 minute). The quotient will represent the
actual speed, expressed in cards-per-minute,
of the card reader.

B 124 Card Reader Timing

5-16. The B 124 Card Reader is an 800
card-per-minute reader which requires 75
ms. for each card cycle. Internal processing
can take place during the buffer reload time.
The time available for processing would then
be 75 ms., minus 2 ms. (buffer unload time)
minus 40 4 s. (80 characters) or 3.2 ms, for
a total of 69.8 ms. The 3.2ms. is considered
as buffer access time (figure 5-4).
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Figure 5-3. B 122 Card Reader,Timing Example
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Figure 5-4. B 124 Card Reader, Timing Example



5-17. In order to maintain the rated input
speed of 800 cards~per-minute, it is neces~
sary to issue a second Card Read instruction
within 75 ms. of the first Card Read instruc-
tion. If the internal processing time between
Card Read instructions exceeds 69.8 ms., the
effective reading rate may be determined by
dividing the total number of ms. in internal
processing time, plus buffer transfer (2ms.)
and buffer access time (3.2 ms.), into 60,000
ms. (1 minute). The quotient will represent
the actual speed, expressed in cards per
minute, of the card reader.

B 129 Card Reader Timing

5-18. The B 129 Card Reader is a 1400
card-per-minute card reader which requires
42.88 ms. for each card cycle. Internal
processing can take place during the buffer
reload time. An empty hopper condition
causes the transport to shut off. When cards
to be read are placed in the empty hopper,
the transport restarts without additional op-~
erator action.

5-19. In order to maintain the rated speed
of 1400 cards-per-minute, it is necessary to
issue a second Card Read instruction within
42.88 ms, of the first Card Read instruction.
If the internal processing time between Card
Read instructions exceeds 37.68 ms., the ef-
fective reading rate may be determined by
dividing the total number of ms. in internal
processing time, plus buffer transfer (2ms.)
and buffer access time (3.2 ms.), into 60,000
ms. (1 minute). The quotient will represent
the actual speed, expressed in cards per
minute, of the card reader.

CARD PUNCH TIMING

5-20. Either a B 303 or B 304 Card Punch
can be used in a B 200 Series configuration.
A row buffer is supplied with both punches;
therefore, one card row (80 hits) is punched
at one time. This requires a total of 12
punch cycles to completely punch one card.
When the punch instruction is executed, the
central processor output buffer is loaded.
The card will pass through the punch station

and successive card rows will be punched
from 12 to 9. Internal processing will take
place during the punching of the card except
for buffer load time and buffer access time.
The output buffer is always interlocked for
the duration of a card cycle.

5-21. When the punch time exceeds internal
processing time (output bound), available
processing time can be used for multiproc-
essing.

5-22. It should be noted that magnetic tape
instructions may be given after the last
punch cycle, for example, during the final
46.0 ms. on the B 303 Card Punch and during
the final 30.8 ms. on the B 304 Card Punch.

B 303 Card Punch Timing

5-23. The B 303 Card Punch is a 100 card-
per-minute punch which requires 600 ms.
per-card-cycle. It is operated by a 14~tooth
clutch which requires 50 ms. in addition to
the 600 ms. when internal processing. Buffer
transfer and buffer access cannot be accom-~
plished within the 600 ms. card cycle (figure
5-5).

5-24, If the internal processing time be-
tween Card Punch instructions is less than
600 ms. minus 2.5 ms. (buffer load time),
minus 1020 us. for each row (12 rows or
12,24 ms.) for a total of 585.26 ms., the 100
cpm punching rate will be maintained. The
12.24 ms. represents buffer access time
per-card-cycle. If internal processing is
greater than 585,26 ms., an additional 50 ms.
is required by the punch unit. The effective
punching rate is 92.3 cpm when internal proc-
essing requires between 585.26 ms. and
635.26 ms. When internal processing is
greater than 635.26 ms., the effecting punch-~
ing rate may be determined by dividing the
total number of ms. in internal processing
time plus buffer load (2.5 ms.) and buffer
access time (12.24 ms.) into 60,000 ms.
(1 minute). The quotient will represent the
actual speed, expressed in cards-per-minute,
of the card punch.
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Figure 5-5.

5-25. In some applications, the system may
be output bound. That is, the time required
to punch a card exceeds the buffer load
time, plus internal processing time, plus
buffer access time. In such a case, the total
job time will be the number of cards to be
punched, divided by the effective punching
rate.

B 304 Card Punch Timing

5~26. The B 304 Card Punch is a 300 card-
per-minute card punch which requires 200
ms. per-card-cycle. It is operated by a 1~
tooth clutch; therefore, 400 ms. is required
if the buffer access time exceeds 200 ms.
If the internal processing time between Card
Punch instructions is less than 200 ms.
minus 2.5 ms. (buffer load time) minus 1020
us. (12 rows or 12.24 ms.) for a total of
185.26 ms., the 300 cpm rate will be main-
tained. The 12.24 ms. represents buffer
access time per-card-cycle. If internal proc-
essing is greater than 185.26 ms. or less
than 385.26 ms., the effective punching rate
is 150 cpm (figure 5-6).

5-9

4:. LOAD BUFFER

B 303 Card Punch, Timing Example

5-27. When internal processing is greater
than 385.26 ms., the effective punching rate
may be determined by dividing the total num-
ber of ms, in internal processing time, plus
buffer load time (2.5 ms.), plus buffer access
time (12.24 ms.,) into 60,000 ms. (1 minute).
The quotient will represent the actual speed,
expressed in cards-per-minute of the card
punch.

B 320 LINE PRINTER TIMING

5-28, The B 320 Line Printer may be used
with the B 200 Series in placeofa B 321 Line
Printer. The B 320 is physically and opera-
tionally identical to the B 321. However,
the B 320 is designed to operate at speeds
of up to 475 lines per minute when single
spacing and 450 lines per minute when double
spacing. Internal processing time is avail-
able for the entire print cycle except during
buffer load time. The print cycle for the
B 320 when printing 475 lines per minute
requires 126.3 ms. This time, minus1.3 ms.
(buffer load time), or 125 ms., is available
for processing.
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(PUNCH 12 ROW)

2ND COMMAND
BEFORE THIS

PROCESSOR 1020 4:5./ACCESS
AVAILABLE (PUNCH 11 ROW)

1020 ps./ACCESS POINT
oms. EVERY13-1/3 ms. (12 ACCESSES) 200 ms. 400 ms
V, 7 7
% 2 4
12111 0 1 2 3 4 5 6 7 18 9 / g

2.5 ms. LOAD 5
BUFFER

l —CENTRAL PROCESSOR TIME AVAILABLE FOR PROCESSING
//

—CENTRAL PROCESSOR TIME REQUIRED FOR DATA TRANSFER

Figure 5-6. B 304 Card Pu
B 321 LINE PRINTER TIMING

5-29. The speed of the B 321 Line Printer
is 700 lines~-per-minute when single spacing,
or 650 lines~per-minute when double spacing.
Internal processing time is available for the
entire print cycle, except during printer
buffer load time.

5-30. The execution of the Printinstruction
causes the print buffer, located in the print
unit, to be filled with data in1.3ms. As soon
as the buffer is filled, a line will be printed.
The buffer will remain interlocked for the
duration of the print cycle. Buffer access
time is not required because the printer
contains its own buffer.

5-31. Double spacing and skipping after
printing will interlock the print mechanism
for additional time, but will not prevent a
succeeding Print instruction from reloading
the buffer if it is issued during the execution
of the spacing or skipping operation. How-
ever, the central processor will be inter-
locked from the time the buffer is loaded,
until the paper motion of the preceding
command is completed.

1020 ps./ACCESS 2.5 ms. LOAD
BUFFER

nch, Timing Example

5-32. If processing time (including buffer
load time) exceeds 85.7 ms., the effective
rate of printing may be calculated by dividing
the total number of ms. processing time into
60,000 ms. (1 minute), The quotient will be
the actual number of lines printed per minute
(plus skipping time).

B 328 AND B 329 LINE PRINTER TIMING

5-33. The print drum on the B328 and B 329
Line Printers revolves at a rate of 10640
rpm or one complete revolution every 57.6
ms. The character time for each of the 64
character positions is 0.9 ms. To advance
the form a single space requires 24.3 ms.
Each additional space requires 6.6 ms.

5-34. The 1040 lines-per-minute speed can
be attained whenever all printing and spacing
occurs during one revolution or every 57.6
ms; however, at least 24.3 ms. of spacing
time must be masked in order to maintain
this speed. This masking can occur if the
equivalent number of consecutive characters
are unused during the cycle (27 characters
X 9 ms. per character = 24.3ms.). Up to 37
consecutive alphanumeric characters can be



printed before spacing begins. This allows
a single spaced speed of 1040 lines-per-
minute whenever printing occurs within any
37 consecutive characters.

5-35. When a line to be printed is numeric
only (10 consecutive locations) there are 54
unused positions, and the printer is released
earlier for spacing. Up to four spaces be-
tween lines can be accommodated within the
48.6 ms. available for paper movement with-
out affecting the 1040 rate.

5-36. A print line utilizing the entire 64
character range requires one complete revo-
lution (57.6 ms.) plus 24.3 ms. for spacing,
resulting in a single spaced speed of 734
lpm, Also, when printing within a range of
37 consecutive characters, spacing beyond
one line will incur additional revolution time
and the rate will be reduced as indicated be-
low:

L.P.M. With Various
Consecutive Character Sets

Number of
Lines Spaced

10 37 64
1040 1040 734
1040 780 680
1040 715 625

1040 660 584
700 610 546

[ ISR

B 326 MULTIPLE TAPE LISTER TIMING

5-37. A B 326 Multiple Tape Lister may be
used in place of either a B 322 or B 323
Multiple Tape Lister. The physical char-
acteristics are identical to that of the B 322
and B 323. The only difference is that the
B 326 is designed to operate at a speed of up
to 1250 lines per minute. The print cycle
requires 48 ms. However, 47.3 ms. is avail~-
able for other processing since the only proc-
essor time necessary is the time to load the
buffer which requires 0.7 ms. per line.

B 322 AND B 323 MULTIPLE TAPE
LISTER TIMING

5-38. The B 322 and B 323 Multiple Tape
Listers have a maximum speed of 1600
lines-per-minute. The 37.5 ms. print cycle
allows 36.8 ms. for internal processing.

5-39. The execution of the Print instruc-
tion causes the print buffer, located in the
Lister, to be filled with data in 0.7 ms. As
soon as the buffer is filled, a line will be
printed with the buffer remaining interlocked
for the duration of the print cycle. Since the
Lister contains its own buffer, buffer access
time is not required.

5-40. Skipping after printing will interlock
the print mechanism for an additional 100
ms., but will not prevent succeeding Print
instruction from reloading the buffer if it is
issued during the execution of the skipping
operation.

5-41. If processing time (including buffer
load time) exceeds 37.5 ms., the effective
rate of printing may be calculated by dividing
the total number of ms. processing time into
60,000 ms. (1 minute). The quotient will be
the actual number of lines printed-per-min-
ute.

B 332 AND B 333 MULTIPLE TAPE LISTER
TIMING

5-42, A 6, 12, or 18-Tape Lister combina~
tion can be formed by utilizing a B 332 and a
B 333 or a B 332 and two B 333's. The speed
of any lister combination is 1565 lines~per-
minute when the 24 character drum or thel6
characters of the alphanumeric drum are used.
When full alphanumeric, 40 characters, are
printed, the speed is 800 lines-per-minute.

5-43. When invalid characters are received,
the scan cycle will continue for one complete
drum revolution. The numeric print rate will
be reduced to the rated alphanumeric speed



of 800 lines-per-minute for the print line
with the invalid character. Also, the invalid
character will cause a blank inthe particular
column. If the paper advances for more than
one second, the drive mechanism is turned
off and the NOT READY indicator lights.

B 421 MAGNETIC TAPE UNIT TIMING

5-44. The B 421 Magnetic Tape Unit per-
mits reading and writing of data at either of
two densities and speeds. They are:

50,000 characters~per~second at 555.5
characters-per-inch (50KC), or

18,000 characters~per-second at 200.0
characters-per-inch (18KC).

5-45. For 50KC, the transfer time per-
character is 0.02 and 0.056 ms. for the 18KC
rate. To determine the time requiredto read
or write a record, the length of the record
(number of characters plus 4.2) is multiplied
by the character transfer rate (0.02 or 0.056

ms.). The product is then added to the time

required to start tape movement, which is
5.4 ms. The resulting sum is the total time
required to read or write the record. This
same method of timing applies to Magnetic
Tape Write and Erase instructions. Back-
space requires 26.0ms. plus character trans-
fer time if it follows a Write instruction and
7.3 ms. plus character transfer time if it fol-
lows any other instruction.

5-46. Rewinding a tape requires 60 micro-
seconds of central processor time, after
which the rewinding is accomplished inde-
pendently of the central processor. Total re-
wind time for a 2400 ft. reel is 90 seconds,
This permits internal processing to continue
while the tape is rewinding unless, of course,
the tape unit being rewound is referenced by
another instruction before the rewind opera-
tion is complete.

5-47, Magnetic tape instructions (rewind
excluded) are not buffered and their execu-
tion times are to be considered as partof the

total processing time. To calculate the total
job time, the following factors are considered:

a. Tape Read + internal processing + Tape
Write. The resulting sum, whendivided
into 60,000 ms. (1 minute), will express
the number of records processed per-
minute.

. Dividing this quotient into the total num~
ber of records to be processed will give
the total job time in minutes.

5-48.. When a magnetic tape applicationuti-
lizes short records, it is often advisable to
pack, or combine, several such short records
into one longer record. By sodoing, the start
time (6.7 ms.) normally required for each of
the individual records is now considered only
once per group, as this group of packed rec-
ords will read in asone record. For example:
to read 10 records of 30 characters each
requires 7.36 ms. per-~record or a total of
73.6 ms. total tape read time; however, if
these same 10 records were combined into
one record, the total time required to read
in this record would be 12.76 ms. Using this
simple technique can result in a considerable
saving of tape time.

5-49, On various applications, the size of
the magnetic tape file may require two or
more reels of magnetic tape. Under this
condition, and when the system being used
has tape storage units not in normal use dur-
ing the runm, it is advantageous, from the job
time and tape handling aspects, to mount the
first reel on one unit and the second reel on
another unit. When the end of the first reel
1s encountered during the processing run, the
program (if so coded) will begin processing
the tape from the second unit, while the first
reel is being rewound. Then the third reel
can be mounted in place of the first reel and
the procedure repeated when the end of the
second tape is encountered. This procedure
of flip-flopping, either by manually changing



the unit designate number or by a self-
modifying program, will reduce the over-all
job time on applications which utilize large
magnetic tape files.

B 422 MAGNETIC TAPE UNIT TIMING

5-50. The B 422 Magnetic Tape Unit is de-
signed to read and write at two speeds, 24,000
characters-per-second or 66,600 charac-
ters-per-second. Transfer time when read-
ing or writing at 24,000 characters-per-
second, is 0.041 ms. per character. When
reading or writing at 66,600 characters-per-
second, the transfer time is 0.015 ms. per-
character. The turn around time or the time
to reverse the direction of the tape drive is
10.0 ms. Start time to begin reading or
writing is 4.7 ms. Timing for the B 422 can
be calculated in the same manner as de-
scribed for the B 421,

B 423 MAGNETIC TAPE UNIT TIMING

5~-51. The B 423 Magnetic Tape Unit may
be used in place of either a B 421 or B 422
Magnetic Tape Unit. The B 423 Magnetic
Tape Unit operates at a speed of 24,000
characters-per-second only. Timing for the
B 423 may be obtained by referring to the
B 422 Magnetic Tape Unittiming information.

B 424 MAGNETIC TAPE UNIT TIMING

5-52. The B 424 operates at a speed of 83
inches-per-second at 800 bits-per-inch den~
sity only, with a transfer rate of 66.6 KC.
The B 424 may be used on a system either
separately or in combination; however, when
used in combination, it may only be combined
with a B 422 Magnetic Tape Unit operating
at 120 inches-per-second in either of two
densities (200 or 555.5 B.P.I.).

B 425 MAGNETIC TAPE UNIT TIMING

5-53. The B 425 operates at a speed of 90
inches-per-second, permitting transfer rates

of 18, 50 or 72 KC. Densities are operator
selectable by pressing the required density
switch located on the control panel. The
B 425 is available for use withB 300 Systems
only (table 1-1) and provides for manual
selection of 200,556, or 800 bits-per-inch
packing density.

B 141 PAPER TAPE READER TIMING

5-54. The B 141 Paper Tape Reader can
read punched paper tape at speeds of either
500 or 1000 characters-per~second. Fanfold
tape, whether in strips or in reels, must be
read at 500 characters-per-second.

5-55, The start time for the B 141 is 5 ms.
and stop time is 1 ms. (oiled or non-oiled
tape). The B 141 stops on the stop character
or between characters at both high or low
speeds. After the last character has been
read, the B 141 requires 20 ms. stop sta-

ilization time (this includes the 1 ms, stop
time), prior to executing another command.
A command given in less than 20 ms. waits
for the 20 ms. time interval. If a broken tape
condition occurs, the tape reel motors are
automatically turned off. The total time be-
tween Paper Tape Reads is 25 ms. This in-
cludes the 20 ms. stop stabilization time, plus
the 5 ms. start time (figure 5-7).

B 341 PAPER TAPE PUNCH TIMING

5-56. The B 341 Paper Tape Punchpunches
at a speed of 100 characters-per-second, 10
characters~per~inch. Through means of an
output code translator, the translator allows
translation of BCL code to any 6, 7, or 8-
level code, in up to 64 different characters.
The B 341 Paper Tape Punch automatically
shuts off if it has not punched paper tape
within one second. If a punch command is
given while the paper tape punch is off, it
will take less than one second before punching
commences, after it is turned on (figure 5-8).
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5-57. If the B 341 Paper Tape Punchhasnot
been turned off, it will take approximately 10
ms. before punching commences.

DISK FILE AND DATA COMMUNICATION
TIMING

5-58. The disk file has an average access
time of 20 ms. and a maximum access time
of 40 ms. Usually, the disk file functionsfall
into two categories. One involveslocating and
then reading or writing data only. The other
involves locating, reading, and the writing
back of data on the file. The total time for
these typical processing cycles are listed in
tables 5-1 and 5-2.

TABLE 5-1
Locate and Read or Write
OPERATION TIME EXPLANATION
Locate 240-character | 20.0 ms. Latency time only.
data segment.
Read and transfer 2.4 ms. Data is now avail-
240 char. to core able for processing,
memory. (Write and inquiry reply, print-
transfer 240 chars. ing, punching, mag-
to disk storage.) netic tape writing,
etc.
TOTAL CYCLE TIME | 22.4 ms.

Data Communication Timing

5-59. A maximum of fifteen teletype and/or
typewriter units can be attached to one data
communication control unit. Only one data
communication control unit can be attached
to a B 273, B 283 or B 300 System (table 1-1).
One teletype terminal unit with a 120 or 240-
character buffer can be connected toupto 399
teletype stations. The minimum data transfer
rate is 30 KC between the terminal buffer and
the central processor. The central processor
replies are terminated by a group mark.
Typewritten station inquiries are terminated
by pressing the END-OF-MESSAGE key. All
teletype inquiries are terminated by '""bb'" se-
quence.

TABLE 5-2
Locate, Read, Process, Write Back

OPERATION TIME EXPLANATION

Locate 240-character | 20.0 ms.
segment.

Read & transfer 240
chars. to core
memory.

Process data.

Latency time only. *

2.4 ms. Data is now avail-

able for processing.

37.6 ms. This is latency
period while disk
revolves to original
data location. Data
is manipulated and
a write command is
issued during this
time. Printing,
punching, magnetic
tape writing, etc.,
can occur during
this latency.
Information has
been written back
on disk and system
is free for next
transaction or
storage access.

Write updated 2.4 ms,

information.

—
TOTAL CYCLE TIME : *62.4 ms.

NOTE
This cycle would be extended and ancther full revolution (40 ms.)
added if the optional read check operation is performed. The
central processor is free to perform functions both during disk
revolution and read check time. ’

B 495 Supervisory Printer Timing

5-60. The B 495 Supervisory Printerusesa
modified electric typewriter as aninput/out~
put device which can be field installed. The
print format is 10 characters-per-inchhori-
zontally, and six lines-per-inch vertically.
The B 495 operates at the rate of 10 char~
acters-per-second.

APPLICATION TIMING

5-61. Punch card and magnetic tape applica-
tions to be processed on B 100/200/300 Sys-
tems will fall info one of the following cate-
gories:

a. Required processing time islessthanor
equal to the available processing time.
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b. Required processing time is greater
than the available processing time,

5-62. When processing canbe accomplished
within the time available on input/output in-
structions, the timing of the application will
be based on the rated speed of the slowest
input or output unit. In figure 5-9, timing is
shown for an application which reads one
card, then prints a line and punches a card
before reading another card. Processing of
this application will be at the rate of 300
transactions-per-minute, which is the speed
of the punch unit involved.

5-63. When required processing time ex-
ceeds available processing time, the method
of determining total job time changes. To ac~-

’14- PUNCH INSTRUCTION LOADS BUFFER—2.5 ms.

1 PUNCH BUFFER UNLOADING TO PUNCH CARD A—197.5 ms.

curately determine the total processing time
required on a given application, it will be
necessary to compute the time on every in~
struction in the routine and compare this to
the available buffered processing time. The
processing time is multiplied by the number
of repetitions and the product, when converted
from milliseconds to minutes, will be the job
time required.

INSTRUCTION TIMINGS

5-64. Since allof the B 100/200/300 Systems
are character oriented, the time required to
execute most instructions will vary depending
on the number of characters involved. A com-
plete timing chart of the instructions used is
included in the appendices.

]
|-=<-PRINT INSTRUCTION LOADS BUFFER—1.3 ms.

t __ PRINT BUFFER UNLOADS TO PRINT LINE A—84.4 ms.
M 1

]
*@CARD READ INSTRUCTION UNLOADS BUFFER TO READ CARD B—2 ms.
1 CARD READ BUFFER RELOADING CARD C—73 ms.

i
| AVAILABLE PROCESSING TIME TO PREPARE OUTPUTS B FROM

RELOAD OUTPUT BUFFER
lJe— WITH CARD B

je— PUNCH CARD B

fje= RELOAD PRINTER BUFFER
WITH LINE B

== PRINT LINE B

INPUT CARD B[194.2—12.56 ms. (reader buffer access time)

—3.2 ms. (punch buffer access iime)]

PRINT CYCLE—92.3 ms

H-=READ CARD C
RELOAD BUFFER WITH CARD D |w—
PROCESS CARD € |t

AVAILABLE PROCESSING TIME—91.0 ms.

bl < PRINT INSTRUCTION LOADS BUFFER—1.3 ms.,

BUFFER UNLOADING AND INTERLOCKED—84.4 ms.

ADDITIONAL FORMS MOTION TIME—6.6 ms.

PRINT CYCLE—85.7 ms.

Buffer may be loaded
during this time.

[ AVAILABLE PROCESSING TIME—84.4 ms.

e ——

r—-lQ-— PRINT INSTRUCTION LOADS BUFFER—1.3 ms.

1 BUFFER UNLOADING AND INTERLOCKED—84.4 ms.

Figure 5-9. Application Timing Example
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SECTION

INPUT/OUTPUT MEDIA AND

GENERAL

6-1. Input/Output Media referstothe means
by which information is entered into the
computer and the means by which results of
processing are obtained from the computer.
Input media takes the form of punched cards,
punched paper tape, magnetic tape, MICR
documents, etc. The output media resulting
from computation includes punched cards,
punched paper tape, magnetic tape, and
printed forms.

6-2. This section describes the various
forms of input/ output media used by the B
1

00/200/300 Systems. This media consists
of the following:

80-Column Cards
Paper Tape

c. Magnetic Tape
MICR Documents

Printed Forms

PUNCH CARD STOCK

6-3. The punch card peripheral units are
capable of processing the following types of
card stock:

B 122 Card Reader: 80 columns, standard
thickness.

6-1

FORMS DESIGN

B 123 or B 124
Card Reader: Either 80-, 66-, 60-,
or 51-column cards of
either standard or
postcard thickness.

B 303/B 304
Card Punch: 80-column cards of
either standard or

postcard thickness.
Number Of Columns

6-4. TUp to 80 columns can be punched on
the maximum-length card.

Card Description

6-5. The cards used with the B 100/200/
300 Series have edges which must be free
from creases and free of fuzz and particles
which might affect electrical contacts. How-
ever, the B 124 Card Reader will read met-
alized cards.

Card Size

6-6. The length of an 80-column punched
card at any point parallel to the bottom edge
1s 7.375 inches. The width of the card when
measured at any point is 3.250 inches. The
cards can have one or more corners cut at
a 60° angle to the top or bottom edge of the
card.

Punched Hole Size and Location

6-7. The size of the punchedhole is approx-
imately 0.125 inch high and 0.055 inch wide.



The holes punched in the 80th column are
centered on a line 0.251 inch from the right
end of the card. Other columns of holes ap~
pear at 0.087 inch intervals. In each case,
the tolerance for location is +0.007 inch with
the right end of the card as the reference
point. Holes can appear in any 12 locations
in each vertical column. The uppermost
punching position, is centered 0.250 inch from
the upper edge of the card. Lower punching
positions occur at 1/4-inch intervals.

Notched Cards

6-8. Cards can be notched (on the verifying
machine) along the top and right edges to
indicate errors or good verification, respec-
tively. The notches resemble a half-moon
and are punched over the error, or on the
right edge of the card to indicate a correctly
verified card. The card-correct notch is
located between rows 0 and 1. Card-error
is located on top of the column in error.

PAPER TAPE SPECIFICATIONS

6-9. Specifications for perforator tapeused
in B 100/B 200/B 300 Systems are described

in the paragraphs that follow. They include
the general physical characteristics: dimen-
slons, grades, hole patterns and tolerances.
Methods of marking beginning- and ending-
of-tape and splicing are also included.

Environmental Standards

6-10. Supplies of perforated tape should be
stored at least 24 hours in areas witha typi-
cal minimum acceptable environment for
human occupancy by clerical workers or
conditions normally found at a data process~
ing installation.

Physical Characteristics

6-11. The different tape widths whichcanbe
used are: 0.687 (11/16), 0.875 (7/8), and 1.000
(1) inch, with a tolerance of plus or minus
0.003 inch. Tapes with a nominal thickness
of 0.0030 to 0.0050 inch are acceptable, with
a tolerance of plus or minus 0.0003 inch.
The total thickness including splices should
not exceed 0.010 inch. An opacity minimum
of 60 per cent is acceptable for oiled and dry
paper. A minimum opacity of 90 per centfor
mylar and similar materials is required (see
table 6~1).

TABLE 6-1

Paper Tape Physical Characteristics

OILED PAPER PAPER METALIZED
PAPER TAPE TAPE COVERED MYLAR MYLAR
Material Oiled Paper Paper Mylar with Aluminum Vapor
Paper Laminated | Deposit Between
to Both Sides Layers of
Laminated Mylar
Color Buff, Yellow, Red, Same as Blue, Green, Blue
White, Green, Black, QOiled Light Brown,
Gray and Blue Tape Dark Brown
Stock 100% Bleached Same as - -
Chemical Wood Pulp Oiled
Tape



Paper Tape Physical Characteristics

TABLE 6-1 (coni)

OILED PAPER PAPER METALIZED
PAPER TAPE TAPE COVERED MYLAR MYLAR
Oil Light Grade - - -
Paraffin Base Free
from Acids and
Odorless as possible.
Oil Content 12-22% Based on - - -
Weight of Deoiled
Paper
Basis Deoiled Paper 24 x Same as - -
Weight (lbs) 36/500. . .50 + 5% Qiled
Tape
Thickness .004 + ,0003 Same as .0045 + .0003 .003 £ .0003
(in.) Oiled
Tape
Tensile M.D. lbs/1 in. Strip: Same as 65 min. 65 min.
(Ibs) 30 min. C.D. lbs/in. Oiled
Strip: 20 min. Tape
Tear M.D. 45 min. Same as - -
(Grams) Oiled
Tape
Fold(M.I.T.) M.D. 75 min Same as - -
Oiled
Tape
Yield 40 min. Same as 45 min. 40 min.
Point (PSI) Oiled
Tape
Ash Deoiled 1% max. 1% max. - -
Content
Acidity (PH) | 4.2 min. Same as - -
Oiled
Tape
Grit 0.04% max .Abrasive Same as - -
Impurities and Fillers Qiled
(Deoiled Paper wt.) Tape
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TABLE 6-1 (cont)

Paper Tape Physical Characteristics

OILED PAPER PAPER METALIZED
PAPER TAPE TAPE COVERED MYLAR MYLAR
Break - 2% max . 100% max.
Elongation
Edge Tear - 84 min. 80 min.
(Ibs)
Shrinkage - - 0.4% max. 0.1 % max.
6-12. The maximum diameter of rolled tween holes (centers) is 0.100 plus or minus

paper tape is 8.130 inches. The core must
have an inside diameter of 2.000 inches plus
or minus 0.100 inch, and a wall thickness of
one-eighth to three-sixteenth inch. The tape
must be wound evenly and tightly with clean,
sheer-cut edges on one continuous roll without
splices. It must be free from lint, wrinkles,
pin holes, areas or spots of lesser opacity,
tears or other imperfections.

Operating Requirements

6-13. The tape must be capable of giving
clean cut holes and not cause excessive lint
accumulation in punches and readers. It must
withstand 50 single passes in the B 141 Paper
Tape Reader with random start and stops
without error due to tape deficiency.

Punched Hole Characteristics

6-14. The five types of punched tape nor-
mally considered for use with Paper Tape
Systems are five-channel teletype, five-
channel regular, six-channel, seven-channel
and eight-channel. (See figure 6-1.) The
channel numbers and punched hole dimensions
are given in the following paragraphs.

6-15. Data hole diameters equal 0.072 plus
0.001 or minus 0.003 inch. The distance be-

0.002 inch, that is, between channels 1 and 2,
etc. The distance between holes (centers) in
adjacent characters is 0.100 plus or minus
0.003 inch with a cumulative tolerance over
six inches of plus or minus 0.015 (distance
between the hole in channel 1 of one character
and the hole in channel 1 of adjacent char-
acters).

6-16. The relation between codes and chan-
nels is similar to that shown in figure 6-2,

Suggested Procedures

6-17. End of Tape. The end-of-tape detector
signals end of tape when all light is blocked
by a fully opaque perforator tape with no
holes. Use an insert or leader of fully opaque
perforator tape with no holes.

6-18. As an alternative, opaque adhesive
tape can be attached to the perforator tape.
Black Scotch brand (MMM) acetate film tape
#800 or equivalent of lesser width than the
perforator tape, but at least 0.656 inch wide
can be used. The opaque adhesive tape
should be at least 12 inches long, aligned
closely with the channel 1 edge without
protrusion and without loose or rough edges.

6-4
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Figure 6-2. Punched Paper Tape, Channei-Code
Relationship
6-19. Splicing. When splicing, use trans-

parent Scotch brand (MMM) polyester film
tape #853 or equivalent with a three-fourth
to one-inch width. The spliced perforator
tape should not have any areas or spots
greater in thickness than the perforator
tape thickness plus twice the thickness of the
adhesive tape. Crumpled tape and fuzzy edges
must be trimmed away before splicing.

6-5

Punched Paper Tape Types

6-20. If splicing by hand, align and over-
lap ends to be spliced before cutting both
simultaneously. Butt ends together and apply
adhesive tape parallel to the cut line and ap-
proximately centered on it. Apply adhesive
tape to the reverse side and trim excess ac-
curately, thereby maintaining uniform per-
forator width in the spliced area.. Check the
adhesive tape to ensure complete bind with-
out loose or rough edges. Splicing of oiled
tape should be avoided if at all possible.

LINE PRINTER SUPPLIES

6-21. The following specifications should
be used to evaluate supplies for use in
Burroughs Line Printers. They may also be
used as a guide for customer purchases.
Supplies that meetthese specifications should
perform in the line printer satisfactorily;
however, it is the vendors' ultimate respon~
sibility to make certain that his supplies give
customer printing and printer-performance
satisfaction.

Form Specifications

6-22. Single or multiple forms, and pre-
printed formats will be specified by the



customer. The pre-printed format must al-
low for printer and form tolerances. Printer
tolerances are as follows:

a. Maximum vertical displacement per
printed line is 0.134 inch.

b. Horizontal displacement between any
two characters is plus or minus 0.003
inch.

6-23. Form tolerances must be considered
in addition to the printer tolerances. Mini-
mum width is five inches, maximum width
is 20 inches (including punched margin
strips). Maximum length between folds is
22 inches.

6-24. Multiple forms (paper and carbons)
should be held together adequately to enable
the multiple part to feed through the line
printer satisfactorily. Stapled forms are
not permitted. Solid pasting can be used for
a particular application if the forms feed
through the line printer satisfactorily.
Crimping all the parts on both edges of the

form, every two inches, is an acceptable
method.

6-25. All forms should be punched and per-
forated adequately so that satisfactory con-
tinuous feeding through the line printer can be
maintained. Also, the forms should be con~
tinuous fanfold, punched for feeding by tractor
pins. Punched tractor feed holes shall have
a 5/32-inch diameter, 1/2~inch between suc-
cessive centers with the hole center 1/4~-inch
from the edge of the form. The maximum
paper weights (17 x 22 ~ 500) recommended
for various part forms are listed in table
6-2,

6-26. The parts for any multiple part form
shall be determined by the weight, caliper,
type, and number of papers and carbons
required for a particular application.

6-27. Carbons should be a maximum of 9
pound sulphite. Print quality of the 6th and
7th copy of the 6 and 7 part forms will be
improved by using 7.5 pound sulphite carbon
paper throughout (see table 6-3).

TABLE 6-2

Paper Weights

NUMBER PAPER WEIGHTS FOR EACH PART

OF

PARTS 1 2 3 4 5 6 5

1 25+ - - - - - _

2 15# 12# - - - ; ]

3 15# 12# 12# - - - -

4 15# 12# 12# 12# - _ _

5 12# 12# 12# 12# 12# - _

6 12# 12# 12# 12# 12# 108 i,

7 1 1# 14 14 1# 1# 1#

* (15# minimum)

6-6



TABLE 6-3

Forms and Carbon Paper Test Requirements
(Test Methods Obtainable from Burroughs Corporation)

CHARACTERISTICS

REQUIREMENTS

Transfer Characteristics
Impact Transfer

Smudge

2 Thru 5 Thru

4 Parts 7 Parts
75 Min. 75 Min.
25 Max. 22 Max.
76 Min. 81 Min.

NOTE

Other weights for special form ap-
plications (i.e., tabcard stock, check
stock, etc,) can be used at the cus~
tomers' responsibility providing
that they meet other specifications
listed herein and do not increase
maintenance service of the line
printer.

6-28. Peaking of the forms at the perfora-
tion shall be limited to avoid ink tracking
from the printer ribbon.

6-29. The forms should be stored in an at-
mosphere of 70°F + 15° and 409 + 25% rela-
tive humidity. Storage in other than these
environments may be detrimental to the per-
formance of the media which must function
satisfactorily under the machine operating
environments shown in figure 6-3 (Operat-
ing Environment).

6-30. When physical tests of the paper are
required, samples shall be conditioned at
730 + 30 and 50% + 2% R.H. for at least 24
hours prior to conducting such tests. Forms
test requirements are shown in table 6-4.

6~31. White paper is recommended for all
forms. If colored paper is required in a
multiple part form, the last two copies must
be light enough incolor to furnish the contrast
required for legible print.

6-32. Refer to the Supplies Index (table 6~6)
for approved vendors' form numbers. De-
tailed specifications required by vendors are
contained in Burroughs Specifications for
Fanfold Paper for Drum (line) Printer,
10264497 and 10264620, and can be obtained
from Purchasing Department, 14300 Tire-
man, Detroit, Michigan 48228.

RIBBON SPECIFICATION

6~33. The ribbon should be stored in an at-
mosphere of 70°F + 15 and 40% + 25% re-
lative humidity (see figure 6-4). Storage in
other than these environments may be det-
rimental to the performance of the media
which must function satisfactorily under the
operating environments shown in figure 6-1.

6-34. Where physical tests of the ribbon are
required, samples should be conditioned at
730F + 3° and 50% + 2% R.H. for at least 24
hours prior to conducting such tests.
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Figure 6-3.

Temperature and Humidity Operating

Environments for Line Printers

a. Ribbon Width - 17.50 + 0.06 inches
b. Usable Ribbon Length - 50.00+ 0.50 feet

6-35. The ribbon cloth must be continuous
and uniform in texture, and there should be no
imperfection in the ribbon cloth such as holes,
patches, sewed areas, knots, etc., that would
cause a noticeable variation in print, or inter-
fere with ribbon backing to the line printer.

6-8

It should be inked uniformly throughout the
ribbon. Test requirements are shown in table
6-5,

6-36. Detailed specifications required by
vendors are contained in Burroughs Sub~
Assembly Tube 17-1/2" Ribbon and Bar
drawing 10011542 and Specification for Ribbon
for Drum (Line) Printer, 10264521, They can
be obtained from Purchasing Department,
14300 Tireman, Detroit, Michigan 48228,



TABLE 6-4

Forms Test Requirements

CHARACTERISTICS REQUIREMENTS
Bursting Strength (Mullen) 1 point/pound of paper, minimum
Tear (Eimendorf) M.D. 1.6 gm-cm minimum per pound
of paper
Smoothness (Sheffield) 90 maximum value (multiple)

150 maximum (single)

Brightness (Photovolt) 76 minimum on white paper
Opacity 75 minimum (multiple)
80 minimum (single)
Tensile at perforations 4.5 Ibs. minimum per inch width
(First and last sheets) 2.0 Ibs. minimum inch width (multiple)
Press perforations part only)

Unit perforations
Number of cuts or ties at 24 minimum
- perforations across 2.5 inch

span (single part form)

Ink writing Must not feather*

* When writing on this paper with pen and ink at room
temperature, there should be no sign of ink feathering.



BARS

SQUARE TO RIBBON

ALT. METHOD: EYELET IS
LOCATED 3 PLACES; AT CENTER

MUST BE OF RIBBON AND 0.50 FROM EACH END

S
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==} 0.50"
|
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0
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!
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90° 'f
CEMENT (TACK) AND SEW BAR TO
CENTRALLY LOCATE 0.03" f TOP SIDE OF RIBBON (3 PLACES).
AND CEMENT RIBBON SECURELY ,

TO TUBE. ALT. METHOD:
SECURE WITH TAPE
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1. RIBBONWIDTH 17.50 + 0.06"

2. ALTERNATE METHOD. SECURE TWO DOUBLE BARS 10099018, ONE ON
TOP SIDE AND ONE ON BOTTOM SIDE OF RIBBON, USING (3) EYELETS
WITH RIBBON SANDWICHED BETWEEN.

Figure 6-4. Ribbon Specifications

(INKING OPTIONAL)



TABLE 6-5

Ribbon Test Requirements

CHARACTERISTICS

REQUIREMENTS

Material

Degree of Inking
20 second dwell

1 minute dwell
2 minute dwell

Color

Thread Count

Cloth

Cloth Caliper

Ribbon Edges

Nylon

60 Min. - 80 Max.

40 Min. - 60 Max. (photovolt units)
40 Min. - 60 Max.

Black

280 + 5 per square inch

* 4332

0.0050 + 0.0002

Heat fused 1/32 max.

* Standard product - (woven by Burlington Mills or Engineering
approved equivalent)

FORMAT TAPE SPECIFICATIONS

6-37. The format (carriage control) tape
should be stored in an atmosphere of 70° +
15° and 40% + 25% relative humidity (see
figure 6-5). Storage in other than these en-
vironments may be detrimental to the per-
formance of the media which must function
satisfactorily under the operation environ-
ments shown in figure 6-3.

6-38. The length of format tape is 22.587 +
0.005 inches; the width is 1.625 = 0.005
inches. Sprocket hole diameter is 0.100 =+
0.002 inch, the distance between centers is
0.1667 + 0.002 inch. Tolerance over any 15
consecutive holes shall not exceed = 0.015

6-11

inch. Material is grey RVCP-23 laminated
mylar long fiber rope base paper, paper my-
lar paper bonded 0.0045 = 0.0005 inch thick.

6-39. Detailed specifications required by
vendors are contained in Burroughs Format
Tape drawing 10020717 and Specification for
Format Tape for the Drum (Line) Printer
10264463. They can be obtained from Pur-
chasing Department, 14300 Tireman, Detroit,
Michigan 48228.



TL-9

— 5 PLACES AT 0.109  0.545
(TOL. NON ACCUM.)

(TOL. NON ACCUM.)
0.100 +0.002 DIA. (136 HOLES)

5 PLACES AT 0.109 = 0.545 BURROUGHS CORPORATION PART NO. 10020717

0.8125

1.625 REF ==

PLACE CUTOFF EDGE OF TAPE HERE —

- 71 1
0.250 [T 711 \ . I I
bl i S EET |
y ¥ 00 DO0000 Q00000 VOGOVOO0K 5600¢
} - 8 8
|1 ] = 8 zr a2 2 1
U i e e i

@
r
m

12 12 ] 12
31130129128 104 10310210110099 77 76 75 74 73 72 49 48 47 46 45 44

-

22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2

1

——

- fe— 0.1667 +0.002

- 135 PLACES AT 0.1

NOTES:

22.587 REF.

667 £0.002 =22.504

~— 0.083
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PAPER BONDED 0.0045 + 0.0005 THICK.
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3. PRINT TO BE BLACK CONDENSED GOTHIC 5 POINT TYPE EXCEPT THE WORD GLUE WHICH IS

9 POINT TYPE.

Figure 6-5. Format Tape Specifications




LINE PRINTER CARD STOCK SPECIFICATIONS

6-40. Pre-printed format will be specified
by the customer. The pre-printed format
must allow for printer and form tolerances.
Printer tolerances are:

a. Maximum vertical displacement per
printed line is 0.134 inch. Horizontal
displacement between any two char-
acters is plus or minus 0.003 inch.

Form tolerance must be considered in
addition to the printer tolerances.

6-41. Minimum width is five inches, maxi-
mum width is 20 inches (including punched
margin strips). Maximum length between
folds is 22 inches. :

6-42, The card stock should be continuous
fanfold, punched and perforated adequately so
that satisfactory continuous feeding through
the line printer can be maintained. Punched
tractor feed holes shall have a 5/32-inch
diameter, 1/2-inch between successive cen-
ters with the hole center 1/4-inch from the
edge of the form.

6-43. The maximum weight for card stock
shall be 125# (24 x 36 - 500). A lower maxi~
mum weight may be required to avoid cus~
tomer objection to ghost printing. Peaking of
the card stock at the perforation shall be
limited to avoid ink tracking from the line
printer ribbon and excessive ghost printing.

6-44. Where physical tests of the card
stock are required, samples should be con-
ditioned at 73°F = 3° and 509 + 2% R.H. for
at least 24 hours prior to conducting such

6-13

tests.

6-45. The card stock should be stored inan
atmosphere of 70°F + 15° and 409 + 25% rel-
ative humidity. Storage in other than these
environments may be detrimental to the per-
formance of the media which must function
satisfactorily under the operating environ-
ments shown in figure 6-3. When writing on
the card stock with pen and ink at room
temperature, there shall be no sign of ink
feathering.

6-46. Detailed specifications required by
vendors are contained in the specification
for Card Stock for the Drum (Line) Print-
er, 10264505, They can be obtained from
the Purchasing Department, 14300 Tireman,
Detroit, Michigan 48228.

SUPPLIES INDEX

6-47. The Supplies Index (table 6-6) lists
vendors who have submitted their supplies
to Burroughs for testing of important physical
characteristics and performance require-
ments. This index does not in any way con-
stitute an endorsement only of those vendors
listed. Equivalent supplies from vendors not
listed may be purchased providing those sup-
plies meet Burroughs specifications and the
performance requirements of the user.

6-48, All supplies should be ordered by
the supplier's identification number (include
Burroughs specification number). The size
should always be listed. When purchasing
paper forms, the number of parts should be
specified. Detailed testing specifications will
be supplied to the vendor upon request to the
Purchasing Department, Burroughs Corpo-
ration, 14300 Tireman, Detroit, Michigan
48228.
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TABLE 6-6

Line Printer Supplies Index

SINGLE PART 2 PART THRU 5 PART THRU
SUPPLIES FORM 4 PART 7 PART CARD STOCK RIBBON FORMAT TAPE
MATERIAL OR BLUEPRINT 15 POUND 100 POUND 125 POUND 10011542 10020717

SPECIFICATION NO.

BURROUGHS NO,
10264497

BURROUGHS NO,
10264620

BURROUGHS NO.
10264620

BURROUGHS NO,
10264505

BURROUGHS NO.

10264505

BURROUGHS NO.,
10264521

BURROUGHS NO,
10264463

BURROUGHS BUSINESS
MACHINES LIMITED
TORONTO, ONTARIO CAN.

27R10

BURROUGHS CORP,
BR. AND DIST. OFFICES
IN UNITED STATES

04-2720-557
*04-2722-553

10020717

MOORE BUSINESS FORMS
NIAGARA FALLS, N.Y.

SEE BELOW

SEE BELOW

FORM NO. 1413
7-1/2 TAB BLK.

STANDARD REGISTER CO,
DAYTON 1, OHIO

SEE BELOW

SEE BELOW

FORM NO. 1403

UARCO BUSINESS FORMS
WATSEKA, ILLINOIS

FORM NO.
811

FORM NO,
812UB

FORM NO.,
2118

MITTAG DIVISION
BURROUGHS CORP.
PARK RIDGE, N.J.

27R10

H.M. STORMS CO.
BROOKLYN, N.Y.

27R10

WILCOX PRESS
ITHACA, N.Y.

ARVEY
RVCP-23

NOTE: 1.

3.

SHELF ITEMS @ READILY AVAILABLE.

ALWAYS USE BURROUGHS SPECIFICATION NUMBER OF THE FORM DESIRED PL

IF AVAILABLE, WHEN ORDERING ANY FORMS, ALSO DESIGNATE THE FORM

* RECOMMENDED WHEN MULTIPLE COPY FORMS ARE USED.

US INFORMATION IN THE BLOCKS,
WIDTH, DEPTH, AND NUMBER OF PARTS.



MAGNETIC TAPE

6=49. The magnetic tape used with the Bur-
roughs Magnetic Tape Units is a heavy-duty
Mylar tape. The main difference between
Mylar and heavy-duty tape is wearability.
Mylar tape is actually a standard tape with
a wear factor of 1. Heavy-Duty Mylar tape
has a wear factor of 15. The standard Mylar
tape deteriorates rapidly (oxide flakes off,
etc.) and is not recommended for use on the
magnetic tape units. Burroughs Mylar tape
is a heavy-duty Mylar tape which has an
improved binder between the ferro-magnetic
coating and the base material.

Physical Characteristics

6-50. The width of the magnetic tape used
on the magnetic tape units is 0.5 inchwith an
approximate length of 2400 feet. The total
thickness of the tape is 2.0 mils, Thetape is
wound on a 10-1/2 inch reel and shipped in a
plastic box which is dust-proof; prevents mo-
tion of the reel inside the box; supports the
reel at the hub, and has a positive lock.

Tape Life

6~51. The tape life is 15,000 useful passes,
or one year, whichever occurs first. The
number of useful passes is defined as the
number of times any portion of the tape moves
past the head in either direction without per-
manent error occuring as a result of wear or
defects in the tape base or oxide materials.
An error is defined as a system stop result-
ing in failure to read or write.

MICR CHARACTERS AND SPECIFICATIONS

6-52, Fourteen magnetic ink characters
which conform to the standard established by
the American Bankers Association (refer to
ABA Publications 147 and 149), can be rec-
ognized by the sorter-reader. These char-
acters consist of the 10 digits, 0 through 9
and four special symbols: Amount symbol,

Dash symbol, Transit Number or Routing
symbol, and an On~Us symbol. The 14 char-
acters which are referred to as E13B type
font are illustrated in figure 6-6.

Obkc 3L

ZERO ONE THREE FOUR

B

CRVE CSix _SEVEN  EIGHT NINE

AMOUNT SYMBOL
ON US SYMBOL

TRANSIT NUMBER SYMBOL

DASH SYMBOL

Figure 6-6. E13B Type Font Characters
6-53. Figure 6-7 illustrates a sample paper
check encoded with the specifications set
forth in ABA Publication 147. The location
of the Amount and Transit Number fields in
relation to the common or reference edge of
the document 1s included in the illustration,
along with the arrangement of 43 spaces
intended for the character positions.

6-54. A field is defined as the space between
a defined start and finish symbol which is
sufficient to permit the encoding of the maxi-
mum number of characters required for
identification and processing. Thisdefinition
includes all possible variations; from a full
distinct grouping such as the Amount Field,
to the transaction code group in the On-Us
Field.

Field Location Specifications

6-55. The following specifications are in-
cluded to serve in understanding the encoded



information,
starting and ending symbols, and the normal
contents of the fields.

6-56.

its grouping into fields, the

THE AMOUNT FIELD (Figure 6-8).

Boundaries: 1/4" and 1-7/8" from the

Characters:

Contents:

6-57.

right reference edge with the
first (or right) symbol lo-
cated 5/16" plus or minus
1/16" from the reference
edge.

10 digits bracketed with two
Amount Field symbols.

Amount of items with leading
Zeros.

THE ON-US FIELD (Figure 6-9).

Boundaries: 1-7/8" and 4~1/4" from the

right reference edge.

Characters: 19 spaces, of which 18 are

normally usable due to tol-
erance requirements between
pre~printed and post-printed
encoded information. When
the contents of the On-Us
Field are printed separately
(Account Number and Trans-
action Code), each printing
has a tolerance of plus or

Characters:

Contents:

minus 1/16" on the horizontal
plane. The result is 1/8"
(one space) being used for the
total tolerance. When On-Us
data is printed simultaneously
with the amount, it may appear
immediately adjacent to the
left Amount Symbol; and when
On~-Us data is printed simul-
taneously with the Transit
Number data, it may appear
immediately adjacent to the
right Transit Number Symbol.

Usually Account Number and
Transaction Code.

THE TRANSIT NUMBER FIELD (Fig~
ure 6-10).

Boundaries: 4-1/4" and 5-3/4" from the

reference edge, with the right
edge of the ending symbol
located 5-9/16", plus or
minus 1/16" from the refer-~
ence edge.

Two groups of 4 digits each,
separated by the Dash Symbol
and bracketed by 2 Transit
Number Symbols.

Transit Number and ABA
Number.

~
( PROGRESSIVE BANK
BURROUGHSVILLE ; i{ / 19 E/ 001-::478
PAY TO THE & L(
RDE OFM/ $
45 Ny
K T, LID Y,
TRANSIT NUMBER FIELD ON US FIELD AMOUNT FIELD 51- 5/,| 6 o
’f ANHENEE S  HHEINE A as|sislsle]s]s] X:1H}

Figure 6-7. Sample Paper Check Encoding



#0000000568 S

Figure 6-8. Amount Field Encoding

22w 3 LBEw Mt

Figure 6-9. On-Us Field Encoding

wdd3iLw5E 781

Figure 6-10. Transit Number Field Encoding

6-59. THE AUXILIARY ON-USFIELD (Fig-
ure 6-11).

*15L8w 389510 23LwSE 7B

Figure 6-11. Auxiliary On-Us Field
Encoding

Boundaries: 5-3/4" to left border of check
which exceeds 6" length; up
to 7-3/4".

Characters: As many as can be bracketed
between the ending symbol of
the Transit Number Field, and
the ending symbol of the Aux-
iliary On-Us Field, not to

exceed 16 characters. The
On-Us Field Symbol is used
as an ending symbol in this
field.

Contents: Optional.

Paper Specifications

6-60. Check size specifications which are
shown on page 40 of the Bank Management
Publication 147 prepared by the ABA, arc as
follows:

MAXIMUM MINIMUM
LENGTH 8-3/4" 6"
WIDTH 3-2/3" 2-3/4"



6-61. The sorter-reader specifications for
all documents are determined by the ability
of the equipment to handle paper of varying
sizes at satisfactory effective speed. The
tolerances are less restrictive than those
stated above since they apply to internal
documents as well as checks. All documents
must fall within the following specifications
if the sorter-reader is to sort them properly.

MAXIMUM MINIMUM

UNIFORM SIZE

LENGTH 9-1/2" 5-3/4”

WIDTH 4-1/4" 2-1/2"

LENGTH TO WIDTH RATIO  3:1 1.6:1
INTERMIXED SIZE

LENGTH 9-1/16” 5-15/16"

WIDTH 411¢" 2-11/16”

LENGTH TO WIDTH RATIO  3:1 1.6:1

6-62. The sorter-reader has been designed
to handle a maximum document thickness of
0.0075 inch to a minimum thickness of 0.0040
inch. However, acceptable maximum and
minimum document thickness cannot be de-
fined in terms of thickness alone. Instead,
the thickness is related to the following paper
characteristics:

2416, 200

MACHIN CROSS MACHINE CROSS

STIFFNESS 27 1.3 1.9 .9
TENSILE STRENGTH 8.0 4.0 5.9 3.4
TEAR STRENGTH 55 62 45 53
BURST 35 35 28 28

Stiffness - The bending moment of 1/5
of a gram applied to a 1-1/2 inch wide
specimen at a 5 centimeter test length
flexing it to an angle of 15 degrees
measured in the Machine (M) and cross
machine (C) direction.

Y

Tensile Strength - The force in kilo-
grams required to tear a single sheet
of paper 43 millimeters from an initial
tear measured in the machine and cross
machine directions. (Normally, four
sheets are torn at a time to obtain any
one reading.)

. Bursting Strength - The hydrostatic
pressure in pounds per square inch re-
quired to rupture the paper when the
pressure is applied at a controlled rate
through a rubber diaphragm of circular
area 1,20 inches in diameter.

WORD FORMATTING OF MICR INFORMATION
IN STORAGE

6-63. The magnetic ink charactersondocu-
ments processed by the sorter-reader are
either transferred to input buffer No. 2 and
then to core storage (demand mode or buffered
flow mode) or directly to core storage (un-
buffered flow mode). In all cases, a minimum
of 84 characters of information are storedin
seven fields, each consisting of 12 characters.

6-64. Any character will initiate reading and
is stored in the least significant digit position

~ of the input area (CCC + 83). Normally this

6-18

will be the beginning Amount symbol. If a
symbol other than the Amount symbol is read,
a read error condition will result. The 10
digits of the amount field are stored starting
in the second least significant digit position.
The second Amount symbol signals the end
of the amount field and is stored in the most
significant digit position to complete the
first 12-character field of storage.



6-65. Storage of data continues, starting in
the least significant digit position of the next
storage field to the left, until the next symbol
is sensed, at which time that symbol is
stored in the next position. The remaining
positions, if any, of that 12~character field
are blanked out. Storage continues in this
manner, until either the ending Transit
symbol in the Auxiliary On~Us Field is
sensed and stored or a11 the information on
AAAAAAAA

the sorter-reader instructions. If less than
seven fields of information are encoded on a
document or less than seven fields of infor-
mation are read on adocument, the remaining
12-character fields are blanked out.

6~66. To illustrate the formatting of MICR
information in core storage, two examples
are presented below. The Sorter-Read in-
struction used is:

o M N AAA BBB CccC
# 0 4 400 300 144

6-67. Figure 6-12 illustrates adocumenton
which the On-Us and Transit Number Field
information has been pre-encoded. The con-
tents of core storage after reading is shown

in figure 6-13. Note that the dashes on the
document are ignored as data., Character
positions from 144 through 176 are blank,

6-68. Figure 6-14 illustrates a document
that is post-encoded; that is, the account
number in the On-Us Field has been encoded
after the document is received. The contents
of core storage after reading is shown in
figure 6~15.

MULTIPLE TAPE LISTER LISTING
TAPES

6-69. The listing tapes are each 2-1/2-
inches wide. Fanfold paper is used and mar-
gins are not punched.

6-70. Forms used on the B 322 should con~
form to the following standards:

THICKNESS
.003” 10 .0035”

LENGTH NO. OF PARTS

1 or 2 carbons
required

Continuous Form
8Y2” Fan Fold

6-71. The forms hopper will hold in excess
of 800 feet of a 2-part form. Individual
stackers will permit stacking of at least 150
feet of continuous forms.

TRANSIT FIELD
| TRANSIT NUMBER &
i ROUTING SYMBOL

ON US FIELD
ACCOUNT NUMBER AND
TRANSACTION CODE

AMOUNT FIELD

223l [sfePlale] | T Lok elRlulfole] Tololohafal |
11

1 S S A
DASH

L TRANSIT —
SYMBOLS

Figure 6-12.

SYMBOL
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AMOUNT
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6-19



i
1 1 111
7 7 8|8
4 7 314

RIRGEERC BN NP REE RN
] [ ]

TRANSIT BLANKS ACCOUNT BLANKS TRANSAC- AMOUNT
NUMBER NUMBER TION CODE | -
START OR
T
533':3;: TRANSIT “ON Us” AMOUNT AMOUNT
SYMBOL SYMBOL SYMBOL SYMBOL

Figure 6-13. Contents of Storage for Pre-encoded Document

TRANSIT FIELD ON US FIELD
TRANSIT NUMBER & ACCOUNT NUMBER AND
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Figure 6-14. Post-encoded MICR Document
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ACCOUNT _| L
- BLANK AMOUNT
NUMBER s TRANSAC- \ .

TION CODE &

TRANSIT TRANSIT "“ON US’” “ON US”  AMOUNT. START
SYMBOL SYMBOL  SYMBOL SYMBOL  SYMBOL SYMBOL

TRANSIT
NUMBER

Figure 6-15. Contents of Storage for Post-encoded Document
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APPENDIX A

INSTRUCTION LIST

operaTiON  |-OF CODE M VARIANT N VARIANT AAA ADDRESS BBB ADDRESS CCC ADDRESS COMPARISON
SYM IM/ SYM M/L FUNCTION SYM M/L FUNCTION FUNCTION FUNCTION FUNCTION INDICATORS
ARITHMETIC INSTRUCTIONS
ADD ADD | 1]1-11,12| 1-@, O or b | AAA LENGTH 1411, 12| 1- @, O or b | BBB LENGTH ADDEND AUGEND SUM CONDITIONED
SUBTRACT SUB | 2 [1-11,12[1-@, O orb | AAA LENGTH 1-11, 12(1-@, O or b | BBB LENGTH MINUEND SUBTRAHEND DIFFERENCE CONDITIONED
MULTIPLY MUL| 3 [1-11, 12{ 1-@, O or b { AAA LENGTH 1-11, 12[1- @, O or b | BBB LENGTH MULTIPLICAND MULTIPLIER PRODUCT CONDITIONED
DIVIDE DIV | 4 [1-11, 12| 1-@, O or b | AAA LENGTH 1-1 1-@ BBB LENGTH DIVIDEND (BEFORE) | DIVISOR QUOTIENT CONDITIONED
REMAINDER (AFTER)
CONTROL INSTRUCTIONS
ADDRESS
MODIFICATION ADM| 1 b b RESERVED FOR b b RESERVED FOR THE MODIFIER (THE | ADDRESS OF THE ADDRESS AVAILABLE TO NOT AFFECTED
EXPANSION EXPANSION QUANTITY, NOT | TO BE MODIFIED PROGRAMMER
ITS ADDRESS)
COMPARE FOR =
ALPHABETIC CAE | 5(bor0 |0 MODIFY OP CODE 1-11, 12{1-@, Oor b | AAA & BBB LENGTH |FIELD COMPARED | FIELD COMPARED TO BRANCH CONDITIONED
ZONE CZE | 5 [bor0 1 MODIFY OP CODE 1-11,12[1- @; O or b | AAA & BBB LENGTH |FIELD COMPARED | FIELD COMPARED TO ADDRESS IF CONDITIONED
NUMERIC CNE| 5 [bor0 2 MODIFY OP CODE 1-11, 121 1-@, O or b | AAA & BBB LENGTH |FIELD COMPARED | FIELD COMPARED TO AAA: BBB EQUAL CONDITIONED
COMPARE FOR #
ALPHABETIC CAU| 5|bor0 |4 MODIFY OP CODE 1-11, 12| 1-@, Oor b | AAA & BBB LENGTH | FIELD COMPARED | FIELD COMPARED TO BRANCH CONDITIONED
ZONE ' Czu| 5|bor0 |5 MODIFY OP CODE 1-11,12|1-@, Oorb | AAA & BBB LENGTH | FIELD COMPARED | FIELD COMPARED TO ADDRESS IF CONDITIONED
NUMERIC CNU| 5 |bor0 6 MODIFY OP CODE 1-11, 12| 1-@, O or b | AAA & BBB LENGTH |FIELD COMPARED | FIELD COMPARED TO AAA: BBB UNEQUAL | CONDITIONED
BRANCH
CONDITIONAL BRC | 6|bor0 | O MODIFY OP CODE bor0 |bor0 RESERVED FOR LOW BRANCH EQUAL BRANCH HIGH BRANCH NOT AFFECTED
EXPANSION
UNCONDITIONAL | BRU | 6 |bor O 1 MODIFY OP CODE bor0 |bor0 NO INTERROGA- | BRANCH TO AVAILABLE TO AVAILABLE TO NOT AFFECTED
TION OF THIRD S, PROGRAMMER PROGRAMMER
{102 103 ONLY) BRU | &6 |bor0 1 MODIFY OP CODE ! 1 INTERROGATE FOR | BRANCH TO BRU ON THIRD S2 AVAILABLE TO NOT AFFECTED
THIRD S5 PROGRAMMER
INTERROGATE ICR | 1 1 CARD READER 1-2 1-2 UNIT NUMBER BRANCH ON BUSY | BRANCH ON NOT READY BRANCH ON ERROR NOT AFFECTED
INTERROGATE PR | T 1 PAPER TAPE READER 1-2 1-2 UNIT NUMBER BRANCH ON BUSY [ BRANCH ON NOT READY RESERVED FOR NOT AFFECTED
EXPANSION
INTERROGATE Icp | 12 2 CARD PUNCH 1 1 UNIT NUMBER BRANCH ON BUSY | BRANCH ON NOT READY BRANCH ON ERROR NOT AFFECTED
INTERROGATE PP | 12 2 PAPER TAPE PUNCH 1 1 UNIT NUMBER BRANCH ON BUSY | BRANCH ON NOT READY RESERVED FOR NOT AFFECTED
EXPANSION
INTERROGATE e | 113 3 LENE PRINTER 1-2 1-2 UNIT NUMBER BRANCH ON BUSY { BRANCH ON NOT READY BRANCH ON ERROR NOT AFFECTED
INTERROGATE IPL [ T3 3 LISTER 1-2 1-2 UNIT NUMBER BRANCH ON BUSY | BRANCH ON NOT READY BRANCH ON ERROR NOT AFFECTED
INTERROGATE ISP | T |4 4 SUPERVISORY PRINTER RESERVED FOR BRANCH ON NOT READY RESERVED FOR NOT AFFECTED
EXPANSION EXPANSION
INTERROGATE IMR | T |8 8 MAGNETIC TAPE 1-6 1-6 UNIT MUMBER RESERVED FOR BRANCH ON NOT READY RESERVED FOR NOT AFFECTED
UNIT READY EXPANSION EXPANSION
INTERROGATE IMW | T [9 9 MAGNETIC TAPE 1-6 1-6 UNIT NUMBER RESERVED FOR BRANCH ON NOT READY RESERVED FOR NOT AFFECTED
UNIT WRITE EXPANSION EXPANSION
INTERROGATE 1SS | T {1-6 1-6 SENSE SWITCH 8 8 INTERROGATE BRANCH WHEN ON | BRANCH ON NOT READY RESERVED FOR NOT AFFECTED
SENSE SWITCH EXPANSION
INTERROGATE BBE | T [CHAR CHAR INTERROGATE BIT 9 9 INTERROGATE BIT  |BRANCH ON EQUAL| RESERVED FOR EXPANSION CHAR UNDER TEST NOT AFFECTED
INTERROGATE SBT | T |CHAR | CHAR INTERROGATE BIT 10 4 SET BIT RESERVED FOR RESERVED FOR EXPANSION CHAR UNDER TEST NOT AFFECTED
EXPANSION
INTERROGATE RSB | T [CHAR | CHAR INTERROGATE BIT n @ RESET BIT RESERVED FOR ‘RESERVED FOR EXPANSION CHAR UNDER TEST NOT AFFECTED
EXPANSION
INTERROGATE BBU | T [CHAR CHAR INTERROGATE BIT 12 & INTERROGATE BIT  [BRANCH ON UN- | RESERVED FOR EXPANSION CHAR UNDER TEST NOT AFFECTED
EQUAL
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APPENDIX A (cont'd)

OPERATION OP CODE M VARIANT N VARIANT AAA ADDRESS BBB ADDRESS CCC ADDRESS COMPARISON
sym[ mL [ sym [ ma FUNCTION sym | ML FUNCTION FUNCTION FUNCTION FUNCTION INDICATORS
CONTROL INSTRUCTIONS (cont'd)
NO-OPERATION NOP| b,0 | b b [AVAILABLE TO PRO- b b AVAILABLE TO PRO- AVAILABLE TO PRO- AVAILABLE TO PRO- AVAILABLE TO PRO- NOT AFFECTED
GRAMMER GRAMMER GRAMMER GRAMMER GRAMMER
HALT AND BRANCH |HLT | ¢ 0-9 0-9  |IDENTIFICATION AND 0-14 | 0-9, #, |IDENTIFICATION - SR [BRANCH TO (® AVAILABLE TO PRO- AVAILABLE TO PRO- NOT AFFECTED
BRANCHING @, s, GRAMMER GRAMMER
i, >
EDITING INSTRUCTIONS
TRANSFER TR | 7 0,1 0-9  [numBER OF WORDS (D(@) | 0-99 | 0-@ | NUMBER OF CHARAC- |FROM ADDRESS AVAILABLE TO PRO- TO ADDRESS NOT AFFECTED
TERS GRAMMER
TRANSFER AND TCB | 7 0,1 0-9  [NuUMBER OF WORDS (D(@) |0-99 |0-@ | NUMBER OF CHARAC- |FROM ADDRESS BRANCH If B-BIT OF TO ADDRESS NOT AFFECTED
BRANCH TERS M=-VARIANT IS ON
TRANSFER ZONE TFZ | P 0,1 0-9  |Numeer oF worDs D@ |0-99 | 0-@ |NUMBER OF CHARAC-  [FROM ADDRESS AVAILABLE TO PRO- TO ADDRESS NOT AFFECTED
TERS GRAMMER
TRANSFER ZONE TZB | P 0,1 0-9  |NUMBER OF WORDS (D(@ | 0-99 |0-@ |NUMBER OF CHARAC- |FROM ADDRESS BRANCH If B-BIT OF TO ADDRESS NOT AFFECTED
AND BRANCH TERS M-VARIANT IS ON
TRANSFER AND m iR 0,1 0-9  [NUMBER OF WORDS (D@ |0-99 | 0-@ |NUMBER OF CHARAC- |FROM ADDRESS AVAILABLE TO PRO- TO ADDRESS SET TO EQUAL
TRANSLATE T2 | R 0,1 0-9 0-99 |o0-@ 1ers D GRAMMER
T3 | R 0,1 0-9 0-99 |0-@
DATA COMPRESS DCCl M b b RESERVED FOR EXPAN- b b RESERVED FOR EXPAN- |STARTING ADDRESS OF | LENGTH OF RECORD TO | STARTING ADDRESS OF | SET TO EQUAL
SION SION RECORD TO BE COM- | BE COMPRESSED COMPRESSED RECORD
PRESSED
DATA EXPAND DEC| N b b RESERVED FOR EXPAN- b b RESERVED FOR EXPAN- [STARTING ADDRESS OF | LENGTH OF EXPANDED |STARTING ADDRESS OF | SET TO EQUAL
: SION SION RECORD TO BE EX- RECORD EXPANDED RECORD
PANDED
MASK MSK| 8 1-11, |1-@ |AAA LENGTH 0 0 FISCAL STANDARD FROM ADDRESS THROUGH MASK TO ADDRESS SET TO EQUAL
12 0or 1 1 FISCAL INVERTED
b 2 2 ALPHANUMERIC
CARD INPUT/OUTPUT INSTRUCTIONS
CARD READ cro| # 0,1 0,1 [HALT OR BRANCH 1,2 |1, 2 ]|BUFFER NUMBER M=0AP, M=1 EOF BRANCH INPUT ADDRESS SET TO EQUAL
NOT READY
BRANCH
CARD READ BRANCH |CRI | # 0,1 0, 1 |HALT OR BRANCH 1,2 |1,2 |BUFFER NUMBER M =0AP, M =1BUSY | EOF BRANCH INPUT ADDRESS SET TO EQUAL
BUSY OR NOT READY
BRANCH
BINARY CARD READ | CRB | # 0 0 READ NORMAL, HALT ON | 1-2 1-2 BUFFER NUMBER M =0 AP BRANCH ADDRESS ON | INPUT ADDRESS SET TO EQUAL
NOT READY END-OF-FILE
cr | # 1 1 READ NORMAL, BRANCH | 1-2 1-2 BUFFER NUMBER M =1 BRANCH BUSY BRANCH ADDRESS ON | INPUT ADDRESS SET TO EQUAL
BUSY OR NOT READY OR NOT READY END-OF-FILE
cre | # 2 2 READ BINARY, HALTON [ 1-2 1-2 BUFFER NUMBER M =2 ADDRESS OF BRANCH ADDRESS ON | INPUT ADDRESS SET TO EQUAL
NOT READY BINARY IMAGE END-OF-FILE :
CARD PUNCH PCH| @ 0,1,2]0,1,2[PUNCH BCL, BULL, OR 0,1, (0,1, |0oORb=NORMAL TRANSFER FROM AVAILABLE TO PRO- AVAILABLE TO PRO- NOT AFFECTED
ICT CODES orb orb STACK. 1 = AUX- ADDRESS MSD GRAMMER GRAMMER
ILIARY STACKER
BINARY CARD PUNCH|PBN| y b b RESERVED FOR EXPAN- 0,1, 0,1, |0ORb=PUNCHCARD |TRANSFER FROM RESERVED FOR EXPAN- |RESERVED FOR EXPAN- | NOT AFFECTED
SION orb orb AND SELECT NORMAL | ADDRESS MSD SION SION
STACKER. 1 = PUNCH
CARD AND SELECT
AUXILIARY STACKER
(B 304 ONLY)
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APPENDIX A (cont’d)

OPERATION |OP CODE M VARIANT N VARIANT AAA ADDRESS BBB ADDRESS CCC ADDRESS COMPARISON
SYMlM/L SYM M/L FUNCTION SYM M/L FUNCTION FUNCTION FUNCTION FUNCTION INDICATORS
PRINTED OUTPUT INSTRUCTIONS
PRINT ON PRINTER () |PRT | A | 0-2, 4-60-2, 4-6 | FORMS SPACING 0-11 0- @ SKIP TO CHANNEL TRANSFER FROM ADDRESS [PG O' FLOW BRANCH | AVAILABLE TO PRO~ NOT AFFECTED
MSD ADDRESS GRAMMER
PRINT ON LISTER PRL|A | 0,1,15,]0, 1, > |PRINT MASTER AND/OR |1-12, 15|0- @, > | DESIGNATES DETAIL TRANSFER FROM ADDRESS |BRANCHING ADDRESS |WHEN M =7, 2, OR 14, [NOT AFFECTED
(B 100/8 200) .2, 7,2, >| SUPPRESS PRINT ON SUB-UNIT AND/OR MSD ON OUT OF PAPER BRANCH ADDRESS ON
14 MASTER AND BRANCH- SUPPRESS DETAIL PRINT ERROR
ING DESIGNATION WHENM =0, 1, OR 15~
AVAILABLE TO PRO-
GRAMMER
PRINT ON LISTER PLN|A [ 8,A,8,]8B,A,s8, B,A,8,]8,A,8| ® TRANSFER FROM ADDRESS |BRANCHING ADDRESS | BRANCHING ADDRESS  |NOT AFFECTED
(NORMAL) (8 300) 4,2,1| 4,2, 4,2,1] 4,2,1 ON OUT OF PAPER WHEN M = 8, OTHER-
BITS BITS BITS BITS WISE RESERVED FOR
EXPANSION :
PRINT ON LISTER PMl A [ B,A, 88 A, 8] @ B, A 8|8 A,8]| @ TRANSFER FROM ADDRESS |BRANCHING ADDRESS | BRANCHING ADDRESS  |NOT AFFECTED
(MULTIPROCESSING 4,2,1| 4,21 4,2,1] 4,2, ON OUT OF PAPER WHEN M = 8, OTHER-
MODE) (B 300) BITS BITS BITS BITS WISE RESERVED FOR
EXPANSION
SKIP/SPACE
ON PRINTER (3) SKP| B | 0-2, 4-6| 0-2, 4-6 | FORMS SPACING 0-11 0- @ SKIP TO CHANNEL AVAILABLE TO PRO- PG O' FLOW BRANCH | AVAILABLE TO PRO- NOT AFFECTED
GRAMMER ADDRESS GRAMMER
ON LISTER skL B | 0,2 4,]0,2, 4, |SKIP MASTER AND/OR | 1-11,12,| 1- @, 0,] DETAIL TAPE NO. AVAILABLE TO PRO- OUT-OF-PAPER BRANCH [ AVAILABLE TO PRO- NOT AFFECTED
(B 100/8 200) 9, 14 9, > DETAIL (&) 15 > GRAMMER ADDRESS GRAMMER
1,7,15|1, 7, > [SPACE MASTER AND/OR | (®
DETAIL
SKIP/SPACE
ON LISTER (8 300) skL|B [8,A,8,4,[8,A,84] ©@ B,A,8,48, A,84] @ RESERVED FOR EXPAN- BRANCHING ADDRESS | RESERVED FOR EXPAN- |NOT AFFECTED
2,1 BT | 2, BITS 2,1 BITS| 2,1 BITS SION ON END OF PAPER SION
SLEW LISTER (B 300) stt|s [s,A,8,4,[8A,84] @ B,A, 8,48, A,8,4] @ RESERVED FOR EXPAN- BRANCHING ADDRESS | RESERVED FOR EXPAN- |NOT AFFECTED
2,1 8175 | 2,1 BITS 2,1 8ITS{ 2, 1 BITS SION ON END OF PAPER SION
PRINT ON SUPERVISORY
PRINTER spolQ |1 1 PRINT b b RESERVED FOR EXPAN- | SOURCE ADDRESS MSD AVAILABLE TO PRO- AVAILABLE TO PRO- NOT AFFECTED
SION GRAMMER GRAMMER
SUPERVISORY PRINTER
READ sPRlQ | 2 2 READ b b RESERVED FOR EXPAN- | AVAILABLE TO PRO- BRANCH ON INPUT DESTINATION NOT AFFECTED
SION GRAMMER MESSAGE ADDRESS MSD
SORTER READER INSTRUCTIONS
SORTER-READ
DEMAND SRD| # | borO, 1| bor0, 1] VALIDITY CHECK D 6 DEMAND FEED CAN'T READ EOF BRANCH INPUT ADDRESS SET TO EQUAL
FLOW SRF{# | bor0, 1| bor0, 1| VALIDITY CHECK E 4 ALL FIELDS BRANCH ADDRESS
T 5 THROUGH TRANSIT
B 6 BUFFERED FLOW READ
CONTROL SORTER crLjc | p 0 POCKET SELECT (PS) 0 | SELECT POCKET AVAILABLE TO PRO- AVAILABLE TO PRO~ AVAILABLE TO PRO- NOT AFFECTED
THRU GRAMMER GRAMMER GRAMMER
D 2 DEMAND FEED & PS 9 | SELECT POCKET AVAILABLE TO PRO- AVAILABLE TO PRO- AVAILABLE TO PRO- NOT AFFECTED
0 ’ GRAMMER GRAMMER GRAMMER
S 4 STOP FLOW (SPF) & PS THRU @ | SELECT POCKET AVAILABLE TO PRO- AVAILABLE TO PRO- AVAILABLE TO PRO- NOT AFFECTED
15 & GRAMMER GRAMMER GRAMMER
C 6 START FLOW (STF) & PS : | SELECT POCKET AVAILABLE TO PRO- AVAILABLE TO PRO- AVAILABLE TO PRO- NOT AFFECTED
> GRAMMER GRAMMER GRAMMER
B 7 STF & PS — BUFFERED > | SELECT POCKET AVAILABLE TO PRO- AVAILABLE TO PRO- AVAILABLE TO PRO- NOT AFFECTED
GRAMMER GRAMMER GRAMMER
1 8 INCREASE BATCH b b RESERVED FOR EXPAN- | AVAILABLE TO PRO- AVAILABLE TO PRO- AVAILABLE TO PRO- NOT AFFECTED
CQUNTER BY 1 (B 103) SION GRAMMER GRAMMER GRAMMER
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APPENDIX A (cont'd)

OPERATION OP CODE M VARIANT N VARIANT AAA ADDRESS 888 ADDRESS CCC ADDRESS COMPARISON
SYMIM/L SYM. M/L FUNCTION SYM M/L FUNCTION FUNCTION FUNCTION FUNCTION INDICATORS
MAGNETIC TAPE INSTRUCTION
MAG . TAPE
MEMORY WRITE MWR] D |8 MEMORY DUMP 1-6 1-6 UNIT DESIGNATE TRANSFER FROM BRANCH ON END-OF- | BRANCH ADDRESS ON  [SET TO EQUAL
MAG . TAPE ADDRESS MSD TAPE WRITE ERROR
WRITE BINARY BWR| D |10 BINARY WRITE 1-6 1-6 UNIT DESIGNATE TRANSFER FROM BRANCH ON END-OF- | BRANCH ADDRESS ON  {SET TO EQUAL
MAG . TAPE ADDRESS MSD TAPE WRITE ERROR
READ BINARY BRDO | D |9 8INARY READ 1-6 1-6 UNIT DESIGNATE BRANCH ADDRESS ON BRANCH ADDRESS ON | STORE ADDRESS MSD SET TO EQUAL
READ ERROR END-OF-FILE (TAPE
MARK)
READ TAPE RO | D b MODIFY OP CODE 1-6 1-6 UNIT DESIGNATE READ ERROR BRANCH EOF BRANCH INPUT ADDRESS SET TO EQUAL
WRITE TAPE TWR| D |b MODIFY OP CODE 1-6 1-6 UNIT DESIGNATE OUTPUT ADDRESS EOT BRANCH WRITE ERROR BRANCH  [SET TO EQUAL
ERASE TAPE TER | D |b MODIFY OP CODE 1-6 1-6 UNIT DESIGNATE PSEUDO RECORD ADDRESS |EOT BRANCH AVAILABLE TO SET TO EQUAL
PROGRAMMER
BACKSPACE TAPE 8P | D |b MODIFY OP CODE 1-6 1-6 UNIT DESIGNATE AVAILABLE TO AVAILABLE TO AVAILABLE TO SET TO EQUAL
PROGRAMMER PROGRAMMER PROGRAMMER
REWIND TAPE RWD| D |b MODIFY OP CODE 1-6 1-6 UNIT DESIGNATE AVAILABLE TO AVAILABLE TO AVAILABLE TO SET TO EQUAL
PROGRAMMER PROGRAMMER PROGRAMMER
PAPER TAPE INSTRUCTIONS
PAPER TAPE READ RO | F |1 BUFFERED MODE 1,2 1,2 BUFFER NUMBER PARITY ERROR EOT BRANCH ADDRESS | INPUT ADDRESS NOT AFFECTED
2 UNBUFFERED MODE 1,2 1,2 BUFFER NUMBER BRANCH ADDRESS EOT BRANCH ADDRESS | INPUT ADDRESS NOT AFFECTED
PAPER TAPE
SPACE FORWARD PSE | F b MODIFY OP CODE 1,2 1,2 BUFFER NUMBER AVAILABLE TO EOT BRANCH ADDRESS | AVAILABLE TO NOT AFFECTED
PAPER TAPE PRO GRAMMER PROGRAMMER
SPACE BACKWARD P8 | F |b MODIFY OP CODE 1,2 1,2 BUFFER NUMBER AVAILABLE TO AVALLABLE TO BOT BRANCH ADDRESS  |NOT AFFECTED
PAPER TAPE PROGRAMMER PROGRAMMER
REWIND PRW| F |b MODIFY OP CODE 1,2 1,2 BUFFER NUMBER AVAILABLE TO NOT READY BRANCH BOT BRANCH ADDRESS  [NOT AFFECTED
PRO GRAMMER ADDRESS
PAPER TAPE WRITE PWR| E |1 PUNCH ALL HOLES b b RESERVED FOR QUTPUT ADDRESS EOT BRANCH ADDRESS | NOT READY BRANCH
EXPANSION ADDRESS NOT AFFECTED
2 BUFFERED MODE b b RESERVED FOR OUTPUT ADDRESS EOT BRANCH ADDRESS | NOT READY BRANCH
EXPANSION ADDRESS .|NOT AfFECTED
DISK FILE INSTRUCTIONS
DISK FILE WRITE prw| k |0 WRITE 1-9,0(0= [1-9,0 | NUMBER OF DATA MSD OF DISK FILE MSD OF MEMORY BRANCH ON DESIG- NOT AFFECTED
10) SEGMENTS ADDRESSING WORD LOCATION CON- NATED STORAGE UNIT
TAINING DATA TO BE | NOT READY
WRITTEN
DISK FILE READ DFR | K |2 READ 1-9,0(0= |1-9,0 NUMBER OF DATA MSD OF DISK FILE MSD OF MEMORY BRANCH ON DESIG- NOT AFFECTED
10) SEGMENTS ADDRESSING WORD LOCATION CON- NATED STORAGE UNIT
TAINING DATA TO BE | NOT READY
READ
DISK FILE CHECK DFC| K |4 READ CHECK 1-9,0(0= |1-9,0 | NUMBER OF DATA MSD OF DISK FILE AVAILABLE TO BRANCH ON DESIG- NOT AFFECTED
10) SEGMENTS ADDRESSING WORD PROGRAMMER NATED STORAGE UNIT
DISK FILE NOT READY
INTERROGATE DFI | K |8 INTERROGATE b b RESERVED FOR BRANCH ON DISK FiLE BRANCH ON ERROR BRANCH ON INVALID  [NOT AFFECTED
EXPANSION CONTROL UNIT BUSY (AFTER A DFR OR DFC ADDRESS OR AN
HAS BEEN EXECUTED). | ATTEMPT TO ADDRESS
PARITY ERROR OR BEYOND THE MAXI-
READ ERROR MUM POSSIBLE ELEC~
TRONIC UNIT ADDRESS,
OR WRITE LOCKOUT
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APPENDIX A (cont'd)

OPERATION OP CODE M VARIANT N VARIANT AAA ADDRESS 8B8 ADDRESS CCC ADDRESS COMPARISON
symIma] sym [ ma FUNCTION sYM | ML FUNCTION FUNCTION FUNCTION FUNCTION INDICATORS
DATA COMMUNICATION INSTRUCTIONS
DATA COMMUNI-
CATION READ pcr| L |2 2 READ INQUIRY 115 1 DESIGNATES TERMINAL |AVAILABLE TO BRANCH ON BUSY OUT- |STORE ADDRESS MSD | NOT AFFECTED
UNIT NUMBER PROGRAMMER PUT READY OR IDLE
DATA COMMUNI-
CATION WRITE pew| L |4 4 WRITE INQUIRY 115 |1 DESIGNATES TERMINAL | TRANSFER ADDRESS MSD | BRANCH ON BUSY IN- |AVAILABLE TO NOT AFFECTED
UNIT NUMBER PUT READY OR IDLE PROGRAMMER
DATA COM-
MUNICATION
INTERROGATE oa | |1 1 INTERROGATE IN- 0,1-15 |0,1-=> |0 =INQUIRY CONTROL |BRANCH ON INPUT TERMINAL UNIT NUM-  |BRANCH ON OUTPUT | NOT AFFECTED
QUIRY READY UNIT DESIGNATED READY BER STORE READY
TERMINAL NUMSER
1-15 = DESIGNATED
TERMINAL UNIT
NUMBER
parlL |9 9 INTERROGATES Z=0-3 |z=0-3 | DESIGNATES READ READY MUST BE WRITE READY CLEARED
SPECIFIC N=0, 1-15|N=0, 1-15| TERMINAL/BUFFER LEFT BLANK
TERMINAL/BUFFER Z=BA 1
Z=BA 2
Z=8A 3
Z=BA 4
N=BUFFER
NUMBER
0-15

@ SYM — Number of characters expressed in hundreds, tens, and units
M/L — Number of characters expressed in number of words ond remaining

characters
@ N =1 Not permissible when M =1 or 15
N =7 Not permissible when M =0 or 15
(® N =1 Not permissible when M = 1 or 2
N =7 Not permissible when M =0 or 7
@ M =0-2For printer 1 } 120
M =4-6 For printer 2
(5) Branch Address when M variant contains 2 bit (2,3,6,7)

M =+,A,B For printer 1| 132
Characters M =D,E,F For printer 2 J Characters

(&) M =4 Skip all non-master tape }Opﬁonal on B 322 Lister

M =9 Skips all tapes
@ M=+ (Abit) and N =111, transfer 120 + N characters
M =+ (A bit) and N = 0, transfer 132 characters
(8 Band A zone bits, zero suppress master
A-bit = print master on unit 1
B-bit - print master on unit 2 (B 322/B 323 only)
8-bit, zero~stop on print error
8-bit~branch on print error
4,2,1 bits must be zero

Standard on B 323 Lister

B and A zone bits, zero-suppress detail print
A=bit - print detail on unit |
B-bit - print detail on unit 2
B and A bits - print detail on unit 3 (18 tape lister only)
8-bit, must be zero
4,2,1 bits indicate detail tape number
B and A zone bits, zero-suppress master
A-bit = print master on unit 1
B-bit - print master on unit 2 (B 322/B 323 only)
B and A-bits = print detail on unit 3 (18 tape lister only)
8-bit, zero-stop on print error
8-bit ~ branch on print error
4,2,1 bits indicate detail tape number
B and A zone bits, zero~suppress multiprocessing tape
A-bit « print multiprocessing tape on unit 1
B-bit - print multiprocessing tape on unit 2

B and A bits - print multiprocessing tape on unit 3 (18 tape lister only)

B and A zone biti, zero-suppress master

A=bit - skip or space master on unit 1

B-bit - skip or space master on unit 2 (B 322/8 323 only)
8-bit, zero space

8-bit.- skip 2~1/2 inches
4,2,1 bits must equal zero

B and A zone bits, zero-suppress non-master
A-bit - skip or space one non-master on unit 1
B-bit - skip or space one non~master on unit 2
B and A bits - skip or space one non-master on unit 3
8-bit, zero space
8-bit - skip 2-1/2 inches
4,2,1 bits designate non-master tape number
B and A zone bits, zero-suppress master
A-bit - slew master on unit 1
B-bit - slew master on unit 2 (B 322/B 323 only)
8-bit, must be zero
4-bit, slew all unit 3 tapes 10 inches
2-bit, slew all unit 2 tapes 10 inches
1-bit, slew all unit 1 tapes 10 inches
B and A zone bits, zero-slew multiprocessing tape
* A=bit = suppress slew of multiprocessing tape on unit 1
B-bit - suppress slew of multiprocessing tape on unit 2

B and A bit - suppress slew of multiprocessing tape on unit 3




APPENDIX B B 100 CENTRAL PROCESSOR INSTRUCTION LIST

INSTRUCTION SYMBOLIC PAG
ADD ADD.......... 3-14
BRANCH CONDITIONAL BRC..ovvernnn. 3-18
BRANCH UNCONDITIONAL BRU........... 3-18
CARD READ CRD vivvevnnen 3-4
CARD PUNCH ' PCH .......... 3-4
COMPARE ALPHABETIC, BRANCH ON EQUAL CAE .......... 3-20
COMPARE ALPHABETIC, BRANCH ON UNEQUAL CAU.......... 3-22
COMPARE NUMERIC, BRANCH ON EQUAL CNE.......... 3-21
COMPARE NUMERIC, BRANCH ON UNEQUAL CNU.......... 3-23
COMPARE ZONE, BRANCH ON EQUAL CZE .......... 3-21
COMPARE ZONE, BRANCH ON UNEQUAL CZU.......... 3-22
CONTROL SORTER LG || I 3-10
DIVIDE DIViieeaneen.. 3-16
HALT HLT........... 3-24
MAGNETIC TAPE BACKSPACE 2] 3-12
MAGNETIC TAPE ERASE TER.evevennnn. 3-12
MAGNETIC TAPE READ TRD...cvvunnnn 3-11
MAGNETIC TAPE REWIND RWD.......... 3-12
MAGNETIC TAPE WRITE TWR .......... 3-11
- MASK MSK.......... 3-25
MULTIPLY MUL.......... 3-16
NO OPERATION NOP.......... 3-24
PRINT ON LISTER 1 3-7
PRINT ON PRINTER PRT.eeveennnes 3=5
SKIP ON LISTER SKLeveuunnnne. 3-8
SKIP ON PRINTER SKPeeeuunnnnn. 3-5
SORTER-READER DEMAND SRD..covennnns 3-10
SORTER-READ FLOW SRF ceveunnnnn. 3-9
SUBTRACT SUB covvvnnnns 3-15
TRANSFER TFReevvevennns 3-24



APPENDIX C B 200 MODEL 0 CENTRAL PROCESSOR INSTRUCTION LIST

INSTRUCTION SYMBOLIC PAGE
ADD ADD ......... 3-14
BRANCH CONDITIONAL BRC ......... 3-18
BRANCH UNCONDITIONAL BRU ........ . 3-18
CARD READ CRD ...ivee.. 3-4

CARD PUNCH PCH ......... 3-4

COMPARE ALPHABETIC, BRANCH ON EQUAL CAE ......... 3-20
COMPARE ALPHABETIC, BRANCH ON UNEQUAL ' CAU.......... 3-22
COMPARE NUMERIC, BRANCH ON EQUAL CNE.......... 3-21
COMPARE NUMERIC, BRANCH ON UNEQUAL CNU.......... 3-23
COMPARE ZONE, BRANCH ON EQUAL CZE .......... 3=21
COMPARE ZONE, BRANCH ON UNEQUAL CZU.......... 3-22
CONTROL SORTER CTLevevnnne... 3-10
DIVIDE DIV.eo......s. 3-16
HALT o | 3-24
MAGNETIC TAPE BACKSPACE 1] 3-12
MAGNETIC TAPE ERASE TEReeveennnnns 3-12
MAGNETIC TAPE READ TRD.eeveennnn . 3=
MAGNETIC TAPE REWIND RWD.....ccees 3-12
MAGNETIC TAPE WRITE T™WR .......... 3-11
MASK MSK........ .. 3-25
MULTIPLY MUL ¢coveeeeee. 3=16
NO OPERATION NOP..ovveee.. 3-24
PRINT ON LISTER ] 3-7

PRINT ON PRINTER 1 3-5

SKiP ON LISTER SKLeveennnnans 3-8

SKIP ON PRINTER SKP...uaaa.es. 3-5

SORTER-READER DEMAND SRD .......... 3-10
SORTER-READ FLOW SRF vvveennnnn 3-9

SUBTRACT SUB .......... 3-15
TRANSFER TFR.eeeevnnnen 3-24
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INSTRUCTION

ADD

ADDRESS MODIFICATION

BRANCH CONDITIONAL

BRANCH UNCONDITIONAL

CARD READ

CARD PUNCH

COMPARE ALPHABETIC, BRANCH ON EQUAL
COMPARE ALPHABETIC, BRANCH ON UNEQUAL
COMPARE NUMERIC, BRANCH ON EQUAL
COMPARE NUMERIC, BRANCH ON UNEQUAL
COMPARE ZONE, BRANCH ON EQUAL
COMPARE ZONE, BRANCH ON UNEQUAL
CONTROL SORTER

DIVIDE

HALT AND BRANCH

MAGNETIC TAPE BACKSPACE

MAGNETIC TAPE ERASE

MAGNETIC TAPE READ

MAGNETIC TAPE REWIND

MAGNETIC TAPE WRITE

MASK

MULTIPLY

NO OPERATION

PAPER TAPE BACKSPACE

PAPER TAPE READ

PAPER TAPE REWIND

PAPER TAPE SPACE FORWARD

PAPER TAPE WRITE

PRINT ON LISTER

PRINT ON PRINTER

SKIP ON LISTER

SKIP ON PRINTER

SORTER-READER DEMAND

SORTER-READER FLOW

SUBTRACT

TRANSFER

TRANSFER ZONE

D-1

SYMBOLIC

APPENDIX D B 200 IMPROVED MODEL O CENTRAL PROCESSOR INSTRUCTION LIST
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APPENDIX E B 263/B273/B 275/B 283 CENTRAL PROCESSOR INSTRUCTION LIST

INSTRUCTION SYMBOLIC PAGE
ADD | ADD .......... 3-14
ADDRESS MODIFICATION ADM ......... 3-29
BRANCH CONDITIONAL | BRC.vvreennnn. 3-18
BRANCH UNCONDITIONAL BRU.vveeennns 3-18
CARD READ CRD .vvvvrnnns 3-39
CARD PUNCH PCH ...uvenes 3-40
COMPARE ALPHABETIC, BRANCH ON EQUAL CAE evnnnens 3-20
COMPARE ALPHABETIC, BRANCH ON UNEQUAL CAU..ennnnnn 3-22
COMPARE NUMERIC, BRANCH ON EQUAL CNE...cuvnenn 3-21
COMPARE NUMERIC, BRANCH ON UNEQUAL CNU.......... 3-23
COMPARE ZONE, BRANCH ON EQUAL CZE cvvvnnnnen 3-2]
COMPARE ZONE, BRANCH ON UNEQUAL | CZU.ivnnnnn. 3-22
CONTROL SORTER CTleveeannnnnn 3-10
DATA COMMUNICATION INTERROGATE DCl.veennnens 3-43
DATA COMMUNICATION READ DCR vuuvveennn 3-42
DATA COMMUNICATION WRITE DCW..eeernnns 3-42
DISK FILE CHECK DFC vuvveennnn 3-41
DISK FILE INTERROGATE o] O 3-42
DISK FILE READ o) S 3-41
DISK FILE WRITE DFW .....een. 340
DIVIDE DIV.'euurennnn 3-16
HALT AND BRANCH TR 3-27
MAGNETIC TAPE BACKSPACE BSP vvveeennnnn 3-12
MAGNETIC TAPE ERASE 11 S 3-12
MAGNETIC TAPE MEMORY WRITE MWR....uuee.. 3-36
MAGNETIC TAPE READ TRD..eveunnee. 3-11
MAGNETIC TAPE READ BINARY BRD...uueeeens 3-37
MAGNETIC TAPE REWIND RWD ...... ver. 3-12
MAGNETIC TAPE WRITE TWR .eerennnns 3-11
MAGNETIC TAPE WRITE BINARY BWR ..vvennnn. 3-36
MASK VI SR 3-34
MULTIPLY MULeennnnnn. 3-16
NO OPERATION NOP........ .. 3-24
PAPER TAPE BACKSPACE PSBvuureaannn 3-32
PAPER TAPE READ PRD..uvueeenns 3-31
PAPER TAPE REWIND PRW ...... veer 3-33
PAPER TAPE SPACE FORWARD PSF v eunreeenes 3-32
PAPER TAPE WRITE PWR vvvverenn 3-31

E.1



APPENDIX E (cont'd)

INSTRUCTION SYMBOLIC PAGE

PRINT ON LISTER [ ] 3-38
PRINT ON PRINTER PRT ceveevennen 3-28
PRINT ON SUPERVISORY PRINTER SPO .......... 3-37
SKIP ON LISTER SKLeveernnnnnn 3-8

SKIP ON PRINTER SKP..ovuuunns, 3-29
SORTER-READER DEMAND SRD........... 3-10
SORTER-READER FLOW ] 1{ 3-9

SUBTRACT . SUB....eovnnns 3-15
SUPERVISORY PRINTER READ SPR...ccevvnnnn 3-38
TRANSFER ‘ TFR..eve.., eee 3-24
TRANSFER ZONE TFZ.eeieeennns 3-30
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APPENDIX F B 300 CENTRAL PROCESSOR INSTRUCTION LIST

INSTRUCTION

ADD

ADDRESS MODIFICATION

BRANCH CONDITIONAL

BRANCH UNCONDITIONAL

BRANCH IF BIT EQUAL

BRANCH IF BIT UNEQUAL

CARD READ '

CARD READ - BRANCH BUSY

CARD READ BINARY

CARD PUNCH

PUNCH CARD BINARY

COMPARE ALPHABETIC, BRANCH ON EQUAL
COMPARE ALPHABETIC, BRANCH ON UNEQUAL
COMPARE NUMERIC, BRANCH ON EQUAL
COMPARE NUMERIC, BRANCH ON UNEQUAL
COMPARE ZONE, BRANCH ON EQUAL
COMPARE ZONE, BRANCH ON UNEQUAL
CONTROL SORTER

DATA COMMUNICATION INTERROGATE

N NAIVUHYIVININM N NN

DATA COMMUNICATION READ

DATA COMMUNICATION WRITE

DATA COMPRESS

DATA EXPAND

DISK FILE CHECK

DISK FILE INTERROGATE

DISK FILE READ

DISK FILE WRITE

DIVIDE

HALT AND BRANCH

INTERROGATE PAPER TAPE READER
INTERROGATE CARD READER
INTERROGATE PAPER TAPEZ PUNCH
INTERROGATE CARD PUNCH
INTERROGATE LINE PRINTER
INTERROGATE LISTER

INTERROGATE SUPERVISORY PRINTER
TEST FOR MAGNETIC TAPE UNIT READY
TEST FOR WRITE RING MAGNETIC TAPE REEL

F-1

SYMBOLIC

ADD ........... .
ADM ........... .
BRC ... ..., .

PAGE

3-14
3-29
3-18
3-18
3-46
3-46
3-39
3-49
3-49
3-40
3-50
3-20
3-22
3-21
3-23
3-21
3-22
3-53
3-43
3-42
3-42

. 3-48

3-48
3-41
3-42
3-41
3-40
3-16
3-54
3-46
3-46
3-46
3-46
3-46
3-46
3-46
3-46
3-46



APPENDIX F (cont'd)

INSTRUCTION

MAGNETIC TAPE BACKSPACE
MAGNETIC TAPE ERASE
MAGNETIC TAPE MEMORY WRITE
MAGNETIC TAPE READ
MAGNETIC TAPE READ BINARY
MAGNETIC TAPE REWIND
MAGNETIC TAPE WRITE
MAGNETIC TAPE WRITE BINARY
MASK

MULTIPLY

NO OPERATION

PAPER TAPE BACKSPACE

PAPER TAPE READ

PAPER TAPE REWIND

PAPER TAPE SPACE FORWARD
PAPER TAPE WRITE

PRINT ON LISTER (MULTIPROCESSING MODE)

PRINT ON LISTER (NORMAL MODE)

PRINT ON PRINTER

PRINT ON SUPERVISORY PRINTER
RESET BIT

SET BIT TO EQUAL

SKIP ON LISTER

SKIP ON PRINTER

SLEW LISTER

SORTER-READER DEMAND
SORTER-READER FLOW
SUBTRACT

SUPERVISORY PRINTER READ
TRANSFER

TRANSFER ZONE AND BRANCH
TRANSFER AND BRANCH
TRANSFER ZONE

TRANSLATE - USE TABLE |
TRANSLATE - USE TABLE I
TRANSLATE - USE TABLE | & |1
TEST SENSE SWITCHES 1 THRU 6

F-2

SYMBOLIC
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APPENDIX G

INSTRUCTION TIMING

OPERATION CLASS EXECUTION TIME UNIT
INPUT/OUTPUT INSTRUCTIONS
CARD READ C 2.0 ms. unload buffer ms.
CARD PUNCH C 2.5 ms. load buffer ms.
PRINT ON
DRUM PRINTER C 1.31 ms. + .03 ms. if branch is required ms.
PRINT ON
LISTERS C 0.61 ms. + .03 ms. if branch is required ms .
PRINT ON
SUPERVISORY
PRINTER A 10 characters per second Sec.
SUPERVISORY
PRINTER READ A 49 ps. us.
SKIP DRUM
PRINTER B 50 ps. + 30 ps. if branch is required us
SKIP LISTER B 60 ps. + 30 ps. if branch is required us.
CONTROL SORTER B 72-120 ps. except for change of mode us.
SORTER-READ C 2 ms. demand or buffered flow, 14.4-19.4 ms.
unbuffered flow ms.
PAPER TAPE READ C M =1 6(11+2n) ps. + 30 ps. if branch required uS.
PAPER TAPE READ A M =2 .006 ms. +nms. (1000 CPS) ms.
.006 ms. + 2n ms. (500 CPS) ms .
PAPER TAPE
WRITE C 6(10+2n) ps us.
6(8) us. if branch is required us.
PAPER TAPE
SPACE A 6(.006) ms. + n ms. (1000 CPS) ms.
6(.006) ms. + 2n ms. (500 CPS) ms.
6(.009) ms. if branch is required ms.
PAPER TAPE
REWIND B8 Same as Paper Tape Space
DISK FILE
INTERROGATE B 30 ps. (Without Branch), 48 us. (With Branch) us.
DISK FILE READ A 96+ 6.5N + 20,000 us.
DISK FILE '
WRITE A 96 + 6.5N + 20,000 Ms.
DISK FILE
READ CHECK B 96 + 6.5N + 20,000 us.
DATA COMMU- Not Ready Terminal = 30 us.
NICATION Ready Terminal (N=0) - 84 ps.
INTERROGATE A Ready Terminal (N#0) = 60 ps. us.
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APPENDIX G (cont'd)

OPERATION CLASS EXECUTION TIME UNIT
INPUT/OQUTPUT INSTRUCTIONS
DATA COMMU-
NICATION Output Ready or Not Ready - 72 us.
READ A Input Ready - 60 + 25 (n) ps. s.
DATA COMMU-
NICATION Same as READ
WRITE A n = number of characters Ms.
B 421
MAGNETIC
TAPE TRANSPORT RELEASED NEW TAPE COMMAND
OPERATIONS CLASS AT CAN BE ACCEPTED AT UNIT
READ A 5.4+ h(n) 11.0 + h(n) ms.
WRITE A 5.4+ h(n) 12.9 + h(n) ms.
ERASE A 5.4+ h(n) 10.9 + h(n) ms.
REWIND A 60 us. (2400 reel of tape can be rewound in 90
: seconds (320 inches per second).
BACKSPACE A Backspace following write  Backspace following other
26.0 + h(n) command 7.3+ h(n) Ms.
B 422
MAGNETIC
TAPE TRANSPORT RELEASED NEW TAPE COMMAND
OPERATIONS CLASS AT CAN BE ACCEPTED AT UNIT
READ A 4.7+ h(n) 10.1 + h(n) ms.
WRITE A 4.7+ h(n) 10.3 + h(n) ms.
ERASE A 4.7+ h(n) 10.0 + h(n) ms.
REWIND A Same as 421
BACKSPACE A Backspace following write  Backspace following other
24.0 + h(n) command 5.1+ h(n) ms.
NOTE
If at a load point, add 50 milliseconds (average), or 55 milliseconds
(maximum) to the time.
OPERATION CLASS EXECUTION TIME UNIT
ARITHMETIC INSTRUCTIONS
ADD B 6[4+4(M+N)+5L] (nodecomplement) Hs.
6l4+4 (M + N) + 6L] (with decomplement) Ms.
L

= Longer of M + N
IfMand N=5, T= 83 ps. per digit
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APPENDIX G (cont'd)

OPERATION CLASS EXECUTION TIME UNIT
ARITHMETIC INSTRUCTIONS
SUBTRACT B 6|4+ 4(M+N)+5L] (no decomplement) us.
6 [4+4(M+N)+6L] (with decomplement)
MULTIPLY B [3+6N+(16+B)MN] 6 us.
If Mand N=5, and B =5, Avg. T = 0.670 ms/digit.
DIVIDE B 6 {(M+ 1)+ (M-N) Us+c;)I (10N + 6) + 10N} Ws.
(IFM=5,N=2,Q,=5,T=3.1ms. total)
CONTROL INSTRUCTIONS
COMPARE B 6 (4 + 10N) Without Branch us.
6 (7 + 10N) With Branch
INTERROGATE A UNIT
Busy & Not Ready - 36 ps. s.
Ready - 18 ps. Ms.
Sense Switch - 42 us. Ms.
Bit Test = 60 ps. Ms.
Bit Set - 42 yus. gs.
BRANCH B 42 ps. us.
HALT B 24 ps. us.
NO-OP B 24 ps. Hs.
EDITING INSTRUCTIONS
TRANSFER C 6 [10+2 (12M + N)] Ms.
*TRANSFER C 10 [4+8(12M + N)] Ws.
TRANSFER C 10 [10+ 3 (12M + N)} us.
ZONE C 6[6+3(12M + N)] **
TRANSFER & C 6 —>6,t=6[9+3(12M + N)] Ws.
TRANSLATE C 6 —>12,1=6[9+5(12M + N)]
DATA
COMPRESS C 6 [12 + %Q] us.
DATA EXPAND C 6 [12 +5 (n)] Hs.
n = length of field
MASK B 612+ (12M + 8n) | us.
n = number of (§), (,) and (.) inserts
ADM C 78 us. us.

* B 100 and B 200 Model 0 only
** B 263/273/283 and B 300 only
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APPENDIX G (cont’d)

SYMBOL EXPLANATION
M M Variant or number of posifionsA in AAA field.
N N Variant value or number of positions in BBB field.
L Longer of M and N.
B Average Value of digits in the number stored in BBB field.
CLASS A Commands which allow no buffer access.
CLASS B Commands which allow buffer access and in which execute time
equals command time plus BAT.
B 421 B 422
h = 200 555.5 200 555.5
.055 ms. .020 ms. 041 ms. 015 ms.
n = number of characters.
CLASS C These commands if encountered during buffer access require an

additional command modification time. If buffer access occurs dur-
ing an Improved Model 0, B 263, B 273, B 283, or B 300, Transfer
command, an additional 42 ps. per access is required. All other
Class C commands require an additional 18 ps. per buffer access if
encountered .

NOTE
All times involving B 100 or B 200 Model 0 system
processors should be multiplied by 1.67 to obtain
execution times. The cycle time is 10 ps. on these
systems versus the 6 ps. cycle time on later systems.

To aid in determining the process time of a record, five timing tables are provided in this appen-
dix. These tables list the approximate timing for the following operations:
a. Compare (fable G-1).
b. Arithmetic (table G-2).
c. Transfer (tables G-3 and G-4; Model 0 and improved Model O processor respectively).
d. Mask (table G-5).

TABLE G-1
Compare Instruction Timing
Number Time Number Time
of in of in
Characters | Milliseconds {| Characters | Milliseconds
1 14 7 .74
2 .24 8 .84
3 .34 9 .94
4 .44 10 1.04
5 .54 1 1.14
6 .64 12 1.24
NOTE

All times should be multiplied by 0.6 to
obtain times for B 263/273/283/300 Systems
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APPENDIX G (cont'd)

TABLE G-2

Arithmetic Instruction Timing

f

Number Time in Milliseconds Number Time in Milliseconds Number Time in Milliseconds
of Add of | Add of Add |
Characters or Multiply | Divide | Characters ;  or Multiply | Divide | Characters or Multiply | Divide
AAA | BBB | Subtract AAA | BBB | Subtract AAA | BBB | Subtract
1 1 17 .30 6 3 .70 3.99 6.91 8 6 1.00 10.47 8.25
2 1 .26 .51 . 7 3 79 4,62 9.20 9 6 1.09 11.73 | 17.34
3 ! .35 .72 2.20 8 3 .88 5.25 11.49 10 6 1.8, 12,99 | 16.43
4 1 .44 .93 3.29 9 3 .97 5.88 13.78 il 6 1.27 | 14.25 | 20.52
5 1 .53 1.14 4.38 10 3 1.06 6.51 16.07 12 6 1.36 15.51 | 24.61
6 1 .62 1.35 5.47 ii 3 1.15 7.14 18.36 7 7 .95 10.74
7 1 71 1.56 6.56 12 3 1.24 7.77 20.65 ‘8 7 1.04 12.21 4.77
8 1 .80 1.77 7.65 4 4 .56 3.63 9 7 1.13 13.68 | 9.45
9 1 .89 1.98 8.74 5 4 .65 4.47 2.94 10 7 1.22 15.15 | 14.15
10 1 .98 2.19 9.83 6 4 .74 5.31 5.83 11 7 1.31 16.62 | 18.84
L 1 1.07 2.40 10.92 7 4 .83 6.15 8.72 12 7 1.40 18.09 23.53
12 1 1.16 2.61 12.00 8 4 .92 6.99 11.61 8 8 1.08 13.95
2 2 .30 .99 9 4 1.0 7.83 14.50 9 8 1.17 15.63 5.38
3 2 .39 1.41 1.72 i0 4 1.10 8.67 17.39 1Y 8 1.26 17.31 10.76
4 2 .48 1.83 3.4 1 4 1.19 9.51 20.28 11 8 1.35 18.99 15.96
5 2 .57 2.25 5.10 12 4 1.28 10.35 23.17 12 8 1.44 20.67 21.25
6 2 .66 2.67 6.79 5 5 .69 5.58 9 9 1.21 17.01
7 2 75 3.09 8.48 6 5 .78 6.63 3.55 10 9 1.30 19.47 5.99
8 2 .84 3.51 10.17 7 5 .87 7.68 7.04 1 9 1.39 21.36 11.88
9 2 .93 3.93 11.86 8 5 .96 8.73 10.53 12 9 1.48 23.25 17.77
10 2 1.02 4.35 13.55 9 5 1.05 9.78 14.02 10 | 10 1.34 21.63 |
n 2 1.1 4.77 15.24 10 5 1.4 10.83 17.51 n 10 1.43 23.73 6.60 !
12 2 1.20 5.19 16.93 n 5 1.23 11.88 21.00 12 | 10 1.52 25.83 13.09
31 3 .43 2,10 12 5 1.32 12.93 24,49 ii i1 1.47 26.10 %
4 3 .52 2,73 2,33 6 6 .82 7.95 - 12 | n 1.56 28.41 7.21
5 3 .61 3.36 4.62 7 6 91 9.21 4.16 12 | 12 1.60 30.99 |
NOTE

All times should be multiplied by 0.6 to
obtain times for B 263/273/283/300 Systems
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APPENDIX G (cont'd)
TABLE G-3

Transfer Instruction Timing
(B 100 and Model 0 Processor)

Number Time Number Time Number Time
of in of in of in
Characters | Milliseconds | Characters | Milliseconds | Characters | Milliseconds
1 .12 41 3.32 81 6.52
2 .20 42 3.40 82 6.60
3 .28 43 3.48 83 6.68
4 .36 44 3.56 84 6.76
5 .44 45 3.64 85 6.84
6 52 46 3.72 86 6.92
7 .60 47 3.80 87 7.00
8 .68 48 3.88 88 7.08
9 .76 49 3.96 89 7.16
10 .84 50 4.04 90 7.24
11 .92 51 4,12 | 7.32
12 1.00 52 4.20 92 7.40
13 1.08 53 4,28 93 7.48
14 1.16 54 4.36 94 7.56
15 1.24 55 4.44 95 7.64
16 1.32 56 4.52 96 7.72
17 1.40 57 4.60 97 7.80
18 1.48 58 4.68 98 7.88
19 1.56 59 4,76 99 7.96
20 1.64 &0 4.84 100 8.04
21 1.72 61 4.92 101 8.12
22 1.80 62 5.00 102 8.20
23 1.88 63 5.08 103 8.28
24 1.96 64 5.16 104 8.36
25 2.04 65 5.24 105 8.44
26 2.12 66 5.32 106 8.52
27 2.20 67 5.40 107 8.60
28 2.28 68 5.48 108 8.68
29 2.36 69 5.56 109 8.76
30 2.44 70 5.64 110 8.84
31 2.52 71 5.72 m 8.92
32 2.60 72 5.80 112 9.00
33 2.68 73 5.88 113 9.08
34 2.76 74 5.96 114 9.16
35 2.84 75 6.04 115 9.24
36 2.92 76 6.12 116 9.32
37 3.00 77 6.20 117 9.40
38 3.08 78 6.28 118 9.48
39 3.16 79 6.36 119 9.56
40 3.24 80 6.44 120 9.64
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APPENDIX G (cont'd) CABLE Gt

Transfer Instruction Timing
(Improved Mode! 0 Processor)

Number Time Number Time Number Time
of in of in of in
Characters | Milliseconds | Characters | Milliseconds | Characters | Milliseconds
1 .12 41 .92 81 1.72
2 14 42 .94 82 1.74
3 16 - 43 .96 83 1.76
4 .18 44 .98 84 1.78
5 .20 45 1.00 85 1.80
6 .22 46 1.02 86 1.82
7 .24 47 1.04 87 1.84
8 .26 48 1.06 88 1.86
9 .28 49 1.08 89 1.88
10 .30 50 1.10 90 1.90
11 .32 51 1.12 N 1.92
12 .34 52 1.14 92 1.94
13 .36 53 1.16 23 1.96
14 .38 54 1.18 94 1.98
15 .40 55 1.20 95 2.00
16 .42 56 1.22 96 2.02
17 44 57 1.24 97 2.04
18 .46 58 1.26 98 2.06
19 .48 59 1.28 99 2.08
20 .50 60 1.30 100 2.10
21 .52 61 1.32 101 2.12
22 54 62 1.34 102 2.14
23 56 63 1.36 103 2.16
24 .58 64 1.38 104 2.18
25 .60 65 1.40 105 2.20
26 .62 66 1.42 106 2.22
27 .64 67 1.44 107 2.24
28 .66 68 1.46 108 2,26
29 .68 69 1.48 109 2,28
30 .70 70 1.50 110 2.30
31 72 <71 1.52 111 2.32
32 .74 72 1.54 112 2.34
33 76 73 1.56 113 2.36
34 .78 74 1.58 114 2.38
35 .80 75 1.60 115 2.40
36 .82 76 1.62 116 2.42
37 .84 77 1.64 117 2.44
38 .86 78 1.66 118 2.46
39 .88 79 1.68 119 2.48
40 .90 80 1.70 120 2.50

NOTE: All times should be multiplied by 0.6 to obtain times for B263/273/283/300 Systems
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APPENDIX G (cont'd)

TABLE G-5
Mask Instruction Timing
Number of Time Number of Time Number of Time
Characters in Characters in Characters in
AAA | BBB* | Milliseconds | AAA | BBB* | Milliseconds | AAA | BBB* | Milliseconds
1 0 .24 10 1 1.40 10 3 1.56
2 0 .36 11 1 1.52 11 3 1.68
3 0 .48 12 1 1.64 12 3 1.80
4 0 .60 2 2 .52 4 4 .92
5 0 72 3 2 .64 5 4 1.04
6 0 .84 4 2 76 6 4 1.16
7 0 .96 5 2 .88 7 4 1.28
8 0 1.08 6 2 1.00 8 4 1.40
9 0 1.20 7 2 1.12 9 4 1.52
10 0 1.32 8 2 1.24 10 4 1.64
11 0 1.44 9 2 1.36 11 4 1.76
12 0 1.56 10 2 1.48 12 4 1.88
1 1 .32 11 2 1.60 5 5 1.12
2 1 .44 12 2 1.72 6 5 1.24
3 1 .56 3 3 72 7 5 1.36
4 1 .68 4 3 .84 8 5 1.48
5 1 .80 5 3 .96 9 5 1.60
6 1 .92 6 3 1.08 10 5 1.72
7 1 1.04 7 3 1.20 11 5 1.84
8 1 1.16 8 3 1.32 12 5 1.96
9 1 1.28 9 3 1.44

*BBB — Inserts in Mask field ($ , .).

NOTE

All times should be multiplied by 0.6 to
obtain times for B 263/273/283/300 Systems
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APPENDIX H

B 100/200/300
PRINT SYMBOL

Blank

A o~ r—

< (%)

S’

| N

INTERNAL CODE

o O o

el

bl o o o o O o -

o O o

o

o © O O O o

—

o O O © o o o o o

B 100,/200,/300

INTERNAL CODE
A 8 4
1 0 0
1 1 0
1 1 0
11
I
|
111
o 1 0
o 1 0
o 1 1
o 1.1
o 1 1
o 1 1
1 0 0
1 1 0
1 1 0
|
I
11
o 1 0
o 1 0
o 1 1
o 1 1
o 1 1
1 0 0
1 0 0
1 0 0
10 0

H-1

—

[ -]

o o -

TAB CARD

CODE

12
12
12
12
12
12
11
1
11
11
11
11

O O O O o o

12
12
12
12

oo 0 © o o

c© o0 o0 ©« o0

0 O ©0 0 © 0 0 o o0 o

N

o N oo L AW N oo AW N o AW N o o oW
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APPENDIX H (cont'd)

TAB CARD

CODE

12
12
12
12
12
12
11
11
11
11
11
11
11

11
11
11

B 100,200,300
INTERNAL CODE

B 100,200,300
PRINT SYMBOL

H2



APPENDIX H (cont'd)

B 100,/200,/300
PRINT SYMBOL

wWw OV 00 N o AW DN

— o

o O

OO O O O OO0 O O O w

B 100,200,300

INTERNAL CODE
A 8 4
0 0 0
0 0 0
0 0 i
0 0 1
0 0 1
0 0 1
0 1 0
0 1 0
0 1 1

H-3

—r

-0 QO

QO O O

O — O -

TAB CARD
__CODE _

HOWN Z

W N o0 O

All Other Codes



BCL MAGNETIC TAPE CODE

APPENDIX |

m M < 0 0N ™ < v 0N < N © — &N ™
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TAB CARD
CODE

12
12
12
12
12
12
11
11
11

™

1

11

B 100,/200,/200
INTERNAL CODE

[an]

[em]

BCL MAGNETIC
TAPE CODE

(a]

(]

(e

APPENDIX | (cont'd)
B 100/200,/300
PRINT SYMBOL

Z

1
11
11
11

1-2



APPENDIX | (cont'd)

B 100,200,300
PRINT SYMBOL

D N0 0 N o b wN

O O O O O O O O O w

BCL MAGNETIC

TAPE CODE
A 8 4 2
0 0 0 1
0 0 0 1
0 0 1 o0
0o 0o 1 o
0 0o 1 1
0o 0 1 1
0 1 0 O
0o 1 0 O
0 0 0 O

O O O © O O ©O O O w

B 100,200,300
INTERNAL CODE

A 8 4 2
0 0 0 1
0 0 0 1
0 0 1 o0
0 0 1 0O
0O o0 1 1
o 0o 1 1
0 1 0 o0
0 1 0 O
o 1 1 o0

TAB CARD
CODE

Z

~ooo\|o~o1-l:soowz

All Other
Codes



TAB CARD
CODE

<k

O

o™

-

o 0]

1

B 100/200,/300
INTERNAL CODE

o

O

BCL PAPER TAPE CODE

APPENDIX J BCL PAPER TAPE CODE
Blank

B 100,200,300
PRINT SYMBOL

[T

N’

v

12
12
12
12

J-1

%



APPENDIX J (cont’d)

TAB CARD

CODE

12
12
12
12
12
12

11

11

11
11

11
11

11

1

11

B 100,200,300
INTERNAL CODE

BCL PAPER TAPE CODE

B 100,/200,/300
PRINT SYMBOL

J-2



APPENDIX J (cont'd)

B 100/200,/300 B 100,/200/300 TAB CARD
PRINT SYMBOL BCL PAPER TAPE CODE INTERNAL CODE CODE
C B A P 8 4 2 1 (P B A 8 4 2 1
2 o o o o o1 0;0 0O O O O 1T O}— 2
3 o o0 1 0 0 1 1 1 0 0 O 0 1 1| — 3
4 0o 0 0 0O 1+ O ;0 O O O 1 O G| — 4
5 c o 1 o 1 0 1 i o 0 O 1 0 1|]— 5
6 o 0 1 0 1 1 0|1 O O O 1 1 0] — 6
7 o o o o 1 1 10 O O O 1 1 1|—17
8 o o o1 o 0o oto o o 1t o O O}— 8
9 0 0 1 1 0 0 1 1 0 0 1 0 O 1! — 9
? 0O 0 0 1 1 0 1 1 0 0 1 1 0 0| All Other
Codes
TYPE 046 ?gg 23
CONVERTER ~NOYpvor~g g o< -8 —w
CHANNELS ABCDEFGH! JKLMNOPQRSTUVWX YZ1234567890~&iaaiaaaraeacn/S,. @%*H#g8500 CHANNELS
T T T T T !l T tr P 1
= ST T H iy uwyumu llull[ =
0-— ooooooooo [ ) ® [ —6
CHECK —— e00 o ( X ] [ K] ° [ X X ) [ [ —5
FEEDS": 000..OQ....ODOOO..'..'Q..: L] LN ) ..‘l.:::::"::::...:t:::::.:.’.: _4FEED
4— (Y YY) (XYY [ XX X (X e0000000 ®00e 6000 ( —3
2— e o0 e o0 o0 oo e oo (XX ] [ XXX (XX} e00000{ —2
11— ® O 0 0 00 06 0 0 © & 0 0 60 ¢ ¢ 0 O 000000 LYY ) ) o\ —1
scL ABCDEFGHIJKLMNOPQRSTU VWXYZ1234567890~-&: X#= ()7 2s1-B/ S, .@%* _#+ <35>
CHARACTERS

Xz rpr m

8- CHANNEL. TAPE - TO - CARD CONVERTER CODES

J3



ICT CODE

APPENDIX K

ICT TAB
CARD CODE

12
12

12

11
11
11

12

11

12
12
12
12

B 100,/200,/300
INTERNAL CODE

ICT PRINT
SYMBOL

Blank

1/4

1/2
10

%

3/4

11

K-1



ICT TAB
CARD CODE

12
12
12
12
12
12

11

Ly

11

(§)]

11
11

B 100,200,300
INTERNAL CODE

ICT PRINT

APPENDIX K (cont’d)
SYMBOL

[TF]

(]

<

11
1
1
11
11

K-2



APPENDIX K (cont'd)

ICT PRINT
SYMBOL

WD N0 0 N O AW N

O O O O O O O O O w

B 100,/200,/300

INTERNAL CODE
A 8 4
0 0 0
0 0 0
0 0 1
0 0 1
0 0 1
0 0 1
0 i 0
0 1 0
0 1 1

K-3

o O O

- O O

ICT TAB
CARD CODE

I
0 N o0 O b~ W

— 9
All Other Codes



APPENDIX L BULL CODE

o W _ i - =2z -
L0
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APPENDIX L (cont’d)

BULL TAB
CARD CODE

12

11

12

12

1

B 100,/200,/300
INTERNAL CODE

BULL PRINT
SYMBOL

L.2



APPENDIX L (cont'd)

BULL PRINT
SYMBOL

W N0 00 N o0 AL

O O O O O O O o O

O O O O O O O O O w

B 100,/200/300
INTERNAL CODE

A
0

1

8

o O O O O O

4
0
0

- O O

—

o O o

BULL TAB
CARD CODE

NV 00 NN oW

All Other Codes



APPENDIX M DATA COMMUNICATIONS CHARACTER CHART

BURROUGHS BCTAL
PRINT INTERNAL MAGNETIC|  X3.2 BAUD@T
CHARACTER  BINARY TAPE  |CHARACTER @CTAL | CHARACTER @CTAL
BLANK 60 20 SPACE 40 SPACE 04
32 73 . 56 . 74
[ 33 74 [ 33 FIGS 73
( 35 75 ( 50 ( - 57
< 36 76 < 74
<« 37 77 & 74 BLANK 00
& 34 60 & 46 & 72
$ 52 53 $ 44 $ 51
* 53 54 * 52 ' 53
) 55 55 ) 51 ) 62
; 56 56 ; 73 ; 76
< 57 57 ' (CR) 47 | CARRIAGE RETURN 10
- 54 40 - 55 - ' 43
/ 61 21 / 57 / 75
; 72 33 , 54 , 54
% 73 34 % 45
= 75 35 = 75
] 76 36 ] 35 LTRS 37
" 77 37 “ 42 z 61
# 12 13 # 43 UPPER H 64
@ 13 14 @ 00
15 15 : 72 : 56
> 16 16 > 76
> 17 17 1 (D.C.) 41 ! 55
+ 20 72 + 53
A 21 61 A 01 A 03
B 22 62 B 02 B 31
C 23 63 C 03 C 16

M-1



APPENDIX M (cont’d)

BURROUGHS @CTAL
PRINT INTERNAL MAGNETIC X3.2 BAUD@T
CHARACTER  BINARY TAPE CHARACTER @CTAL | CHARACTER BCTAL
D 24 64 D 04 D 1
E 25 65 E 05 E 01
F 26 66 F 06 F 15
G 27 67 G 07 G 32
H 30 70 H 10 H 24
l 31 71 | 1 | 06
x 40 52 \ (FORM) 34 BELL 45
J 41 41 J 12 J 13
K 42 42 K 13 K 17
L 43 43 L 14 L 22
M 44 44 M 15 M 34
N 45 45 N 16 N 14
O 46 46 O 17 0 30
P 47 47 P 20 P 26
Q 50 50 Q 21 Q 27
R 51 51 R 22 R 12
# 74 32 T (L.F) 36 LINE FEED 02
S 62 22 S 23 S 05
T 63 23 T 24 T 20
U 64 24 U 25 U 07
Y 65 25 vV 26 Vv 36
W 66 26 Y 27 W 23
X 67 27 X 30 X 35
Y 70 30 Y 31 Y 25
z 71 31 z 32 z 21
0 00 12 0 60 0 66
1 01 01 1 61 1 67

M-2



APPENDIX M (cont'd)

BURROUGHS BCTAL
PRINT  INTERNAL MAGNETIC|  X3.2 BAUD@T

CHARACTER  BINARY TAPE | CHARACTER @CTAL | CHARACTER  (BCTAL
2 02 02 2 62 2 63
3 03 | 03 3 63 3 4
4 04 04 4 64 4 52
5 05 05 5 65 5 60
6 06 06 6 66 6 65
7 07 07 7 67 7 47
8 10 10 8 70 8 46
9 1 1 9 71 9 70
? 14 00 ? 77 ? 71

M-3



TITLE PARAGRAPH
Add L.ttt i i et cei e vee. 3=T7
Adding Alphabetic Characters

(I1lus.) ...... - . &4
Adding Two Negatlve Amounts (Illus.). 3-77
Addition With Carry Due to Insufflclent

.Field Length (IllusS.)....vevenu. N O i §
Addition With Negative B Field (Illus Y. 377
Address Modification............ ceeeenas 32141
Advanced Assembler 1.........c00... ‘e 4-5
Alphabetic Comparison for Equal,

Branch on Equal (IlJus.)........ce0e.. 3-104
Alphabetic Comparison for Equal,

No Branch on Unequal (Illus.)......... 3-104
Alphabetic .Comparison for Unequal,

Branch on Utequal (Illus.)...... ceeess 3-107
Alphabetic Comparison for Unequal,

No Branch on Equal (I1luS.)........... 3=107
Alphabetic Division (I1lus.)............ 3-88
Alphabetic Subtraction (Illus.)......... 3-80
Amount Field.. Ceeresessriaesssnssesss (6=56
Amount Field Encoding (I1lus.).......... 6=56
Application Timing...eveeieeevnesnnnoeass 5-61
Application Timing Example (Illus.)..... 5-62
Arithmetic Instructions.........cie00e.. 3=70
Assembler ProgramS...ciesseesoessscoosess 4-3
Auxiliary On Us Field......cvvevieevses. B=B9
Auxiliary On Us Field Encoding (Illus.). 6-59
Auxiliary Power Off Switch (Illus.). 2-45
Auxiliary Start/Stop Switches (Illus.). 2-45
B 100 and Model O Central Processor

Instructions....... ceeae ieiesasesae  3=10
B 100 System DesSign.......o.oven. cecanen 1-9
B 100/200/300 Central Processor,

Control Panels (Illus.)........ vereess 2=19
B 100/200/300 System Configurations

(Table) ivvieeenenernann cheeesarnesaess  1=25
B 100, Model O and Improved Model O

Central ProcCesSSOr....civeesessassasnsss 2=13
B 102/B 103 Sorter-Reader Timing........ 5=2
B 102/103 and B 116 Control Panels

(I11US.) s st eivennnnsssscescenennnannns 2-45
B 116 Sorter-Reader (I1luS.)....ecevees. 2=20
B 122 Card Reader...v.ieevsvccsccceceees 2=45
B 122 Card Reader {(I1luS.)....veevveee.. 2-45
B 122 Card Reader Control Panel......... 2252
B 122 Card Reader Control Panel

(T11US.) i etvienennrnssssesacsneasnsene 2-52
B 122 Card Reader Functional

CharacteristicCS.sevsseeceesssonnannnes 2-47
B 122 Card Reader Switches and

Indicators (Table)..eviieeesessssecses 2u52
B 122 Card Reader Timing................ 5210
B 122 Card Reader Timing Example

(T11US.) tivieeenennsnnnsasnsssnnssnans 5-16
B 123/124/129 Card Readers.............. 2-53
B 124 Card Reader....ceeeeeceroecennnass 2-54
B 124 Card Reader (IlluS.)....ecvoeaeees 2-54
B 124 Card Reader Control Panel......... 2-61
B 124 Card Reader Control Panel

(I11US.) s iinninnerennonosnnconnsanness 2=61
B 124 Card Reader Functional

CharacteristicS...eevenncreeenscneases 2-57
B 124 Card Reader Switches and

Indicators (Table)....covsen-vsanseass 2-61
B 124 Card Reader Timing.........s.see... D5=-16
B 124 Card Reader Timing Example

(T11US.) it uivasenonnnsssonasencnennss O-16
B 129 Card Reader Timing........... cee.. 5-18
B 141 Functional Characteristics........ 2-77
B 141 Paper Tape Reader.......ecveeeeee. 2=75
B 141 Paper Tape Reader (Illus.)........ 2-75
B 141 Paper Tape Reader Control Panel,., 2-80

INDEX

one

TITLE PARAGRAPH
B 141 Paper Tape Reader Control

Panel (I11US.).iueevenecnnccrennnocness 2=80
B 141 Paper Tape Reader Input (Illus.)... 2-76
B 141 Paper Tape Reader Timing........... 5-54
B 141 Paper Tape Reader Timing

Example (I11US.) .ve.eeevensavenveanasss B5=55
B 160 System (I1luS.)..eveerveconosnnoass 1-10
B 160 SysStemueuieeeeeeeeeeenoeesnsenennaaa 1-10
B 170 System (I11UuS.)...iveeneecnoennness 1=11
B 170 System....oveeeeseceencscccnneanass 1-11
B 180 System (I11US.)e.veecenecnconsnsaes 1-12
B 180 System...eecvesseessenosaccncnceaees 1=12
B 200 System DeSigN..ceeeeseeecsnonscnses 1-13
B 247 Disk File Control Unit....eeveeeess 2-157
B 248 Functional CharacteristicS..e.eece.. 2-167
B 249 Data Transmission Control Unit..... 2-197
B 260 SySteMuussesseesreecnoocesnsenssnss 1-14
B 260 System (IlIUS.)eeeveeseesscncasaness 1-14
B 263 SySteM.ueeeecssessscacacssannenonss 1-20
B 263 System (I1luS.).seiveeercensssaness 1-20
B 263/B 273/B 275/B 283 Central

Processor InstructionS.......eeeeeoss., 3-168
B 263, B 273, B 283 SystemS....ceve00e0.. 1-20
B 263, B 273, B 275, and B 283 Central

PrOCESSOT cersetanssesossasosssnosnnanss 2=17
B 270 System.esssseeeceecseeccsanannnesees 1-15
B 270 System (I11US.)eescececvoveesesnaas 1=15
B 273 SysteMecerceesscssesransossnnsssese 1-21
B 273 System (I1luS.)...cevetecesesseneess 1-21
B 275 SysteM...veecesoeesasconsssocesoaees 1-22
B 275 System (I1luS.) ..ueeevenneossooeees 1-22
B 280 System...eeveessseersssecssocscanes 1-16
B 280 System (I1lluS.)..eeeeeeeeseasesesos 1-16
B 283 SyStefMieieeesssssoescccsenccnnnasss 1-23
B 283 System (I11US.)eeveevecnneaneneasas 1=-23
B 300 Central ProCeSSOTr..ececeeceescsesss 2-18
B 300 Central Processor Instructions...,. 3-222
B 300 Lister InsStructionS...eeeeeeeceess. 3=-271
B 300 SysteMisssesesteeceeeceacasooesaaas 1=-24
B 303 Card PUNCh.issececsscaceccscannnees 2=62
B 303 Card Punch (I1lUS.)..veeeeeceneeees 2-62
B 303 Card Punch Control Panel........... 2-66
B 303 Card Punch Control Panel (Illus.,).. 2-66
B 303 Card Punch Feed Mechanism

(I11US.) ivevvnosnosnssenossacssecnssnas 2-63
B 303 Card Punch Functional

Characterlstlcs........................ 2-63
B 303 Card Punch Switches and

Indicators (Table)...iiveeeeeeccenscees 2-66
B 303 Card Punch Timing...eeesesoeasccees 5-23
B 303 Card Punch Timing Example (Illus.). 5-23
B 304 Card PUNChR.vetvivteveeeeneeensoonoes 2-67
B 304 Card Punch (I11US.)veeecascensncnss 2-67
B 304 Card Punch Control Panel........... 2-74
B 304 Card Punch Control Panel (Illus,).., 2-74
B 304 Card Punch Feed Mechanism (Illus.), 2-70
B 304 Card Punch Functional

CharacteristicCSicesseesoccssossssssceass 2=70
B 304 Card Punch Switches and

Indicators (Table) ceiseeesvrersonsssceee 2-7T4
B 304 Card Punch Timing...eeeecsseosseees 5-26
B 304 Card Punch Timing Example (Illus.). 5-26
B 320 Line Printer Timing.....eceeeeseces 5-28
B 321 Functional CharacteristicS.....e... 2-96
B 321 Line Printer.i..iieececsscscesccnces 2-=92
B 321 Line Printer (IlluS.).eevecceecesees 2-92
B 321 Line Printer Control Panel......... 2-109
B 321 Line Printer Control Panel

(T1IUS.) ceeueenrvesnnnanssnsacnnsanaees 2=109
B 321 Line Printer Switches and

Indicators (Table)...iiieseecescannens. 2=109
B 321 Line Printer Timing.....eeeseeeeec. 5-29



INDEX

TITLE PARAGRAPH

322 Multiple Tape Lister (Illus.)..... 2-110
322 and B 323 Multiple Tape Lister
TiMing...oeeeeesoessneossessosnosnssssnns
322 Stacker (I1lUS.)eeeeceneococsnsnns
326 Multiple Tape Lister Timing.......
328 and B 329 Line Printer Timing.....
332 and B 333 Multiple Tape Lister
Timing..eesesoesvossoesocosssoassonsnne
341 Paper Tape PUnch....ecececevscaces
341 Paper Tape Punch (I11US.)..eveeess
341 Paper Tape Punch Control Panel....
341 Paper Tape Punch Control Panel
(T11US.) seesssscssasssncentsnssoasases
341 Paper Tape Punch Functional
CharacteristicS..iiseeeescsnscsnnasonnne
341 Paper Tape Punch Switches and
Indicators (Table)....iciverivessaocenns
341 Paper Tape Punch Timing Example
(T11US.) evveensenssnconsnnnsansssnsnos
421 Magnetic Tape UnNit..eeeeceeooceees
421 Magnetic Tape Unit (I1lus.)....ee.
421 Magnetic Tape Unit Control Panel..
421 Magnetic Tape Unit Control Panel
(T1lUS.) tevavensssococnnossssasannccase
421 Magnetic Tape Unit Switches and
Indicators (Table) .veeeeeerronnnaonans
421 Magnetic Tape Unit Timing.....eee.
421 Magnetic Tape Unit Transport......
421 Magnetic Tape Unit Transport
Mechanism (I11US.) ie.iveevevnsnsnsenace
422 Magnetic Tape Unit Timing.........
422 Magnetic Tape Unit....cceeevenneee
423 Magnetic Tape Unit...icveevesecsons
423 Magnetic Tape Unit Timing.........
424 Magnetic Tape Unit...vveesvenconss
424 Magnetic Tape Unit Timing.eeeeeoes
425 Magnetic Tape Unit...ieeeeesseesas
425 Magnetic Tape Unit Timing...eseeee
450 Disk File/Data Communication
Basic CONtrol....eesesseesssossnansssss
450 Disk File/Data Communication ’
Basic Control (I11uS.)...cevevevocscass
451 Disk File Expanded Control Unit...

471 Control Panel...eseesecescsssseses
471 Control Panel (I11uS.).eevecsocnee
471 Disk File Electronics Unit........
471 Disk File Electronics Unit (Illus.)

471 Disk File Electronics Unit
Switches and Indicators (Table)...ce...
475 Disk File Storage Module...eoeeeee
475 Disk File Storage Module (Illus.).
475 Disk File Storage Module

Control Panel...eeesvessocossvonaocnns
478-1 Disk File eseececccsoccsosssanse
478-2 Disk File e
481 Functional CharacteristicS....e...
481 Teletype Terminal Unit..eeeeesesss
483 Typewriter Terminal Unit.......ue.
484 Dial TWX Terminal Unit......e000..
484 Functional CharacteristicS..sciee.
487 Data Transmission Terminal Unit...
493 Typewriter Inquiry Functional
CharacteristicsS..eeeeiciieneseenenecenas
493 Typewriter Inquiry Station........
495 Supervisory Printer....ceeceeceses
495 Supervisory Printer (I11us.)......
495 Supervisory Printer Controls......
495 Supervisory Printer Controls
(T11US.) tveeeneanonossoccssasonnnnnnans
495 Supervisory Printer Functional
CharacteristiCS.sseseeessscsnsccnnsasnse
495 Supervisory Printer Timing........
495 Switches and Indicators (Table)...

5-38
2-113
5-27
5-33

5-42
2-81
2-81
2-89

2-89
2-84
2-81

5-56
2-122
2-122
2-133

2-133

2-133
5-44
2-123

2-123
5-50
2-134
2-135
5-51
2-136
5-52
2-137
5-53

2-~138

2-138
2-139
2-160
2-160
2-159
2-159

2-160
2-161
2-161

WWw WWwWwEWw w W WoowwWwwwmww wwoww W O wowww W W W woww wwwow m'w

2-163
2-164
2-165
2-176
2-175
2~180
2-185
2-186
2-199

I R R I A I

2-189
2-188
2-190
2-190
2-192

2-192
2-191

5-60
2~192

W W wwWwowmw OEOWWWwowm-

(cont’d)

two

TITLE PARAGRAPH

Basic Assembler...cecoessessccccsssccncns 4-4
Binary Card Punch....eeevsecassesscscses. 3=258
Binary Card Read...veeocsvcacesscssscosss 3-256
Branch Conditional.....veeeveeeenoescaeas 3=91
Branch Unconditional..eeeeeeseeeeeneessss 3-93
BranChing..eeeeeeesesssscsssssccesosnsnes 3=90
Buffer Conditions (Data Comm.)........... 2-202
BUffering.ceieeeeceeoessocessnocsannannns 2-9
Card DescCription.ieseseeecacecceneonsoens 6-5
Card Edit.c.vecenossesnessesssensnessnees 4=20

Card
Card

Punch..viveeeeveeereeses3-18, 3-200, 3-281
Punch Timing..eeeseecssecsceesescess 5-20

Card Read.ssveerseeorcesannencansees3-13, 3-198
Card Read and Card Punch Instructions.... 3-12
Card Reader Timing..seeveesscescseseceseee 5=10
Card SizZe.iiiieirieenceesosssesossssennvonas 6-6
Cardatron Simulation Program Generator... 4-13

Carriage Control Tape (I1luS.)..ceceeees.eo 2-100

Central Processor Console....vseascsesess 2-19
Central ProCeSSOrS...cvsesessssscssoasens 2-3
Channel Select Plugboard.............2-79, 2-87
Channel Selector Plugboard (Illus.)..2-79, 2-87
Character Address (I1lUS.)..c.evesseeeess 2-16
Code Translator....ceveevevennseesssa2-79, 2-88

Coding Adm, Instruction (Il1lus.)..e..eo.. 3-144
Compact COBOL COmpiler..vveevesesscesocnce 4-7
Compare Alphabetic, Branch On Equal...... 3-103
Compare Alphabetic, Branch On Unequal.... 3-107
Compare Numeric, Branch On Equal......... 3-106
Compare Numeric, Branch On Unequal....... 3-109

Compare Zone, Branch On Equal............ 3-105
Compare Zone, Branch On Unequal.......... 3-108
Comparing Collating Sequence (Illus.).... 3-100
COMPLLErS.eusssesensosoenssasscosnssneses 4B
Contents of Storage for Post-Encoded

Document (I1lUS.)..eeiesansseecccsasses 6-68
Contents of Storage for Pre-Encoded

Document (I11US.)seeeseeesssocnsescseses 6-68
Control InstructionS......eeeeeecesecasss 3-89

Control Sorter.......eeeveesesescesss3-55, 3-276
CONtrol TaP€.:eeesssssessossssessssasanse 2=100

Data
Data
Data
Data
Data
Data
Data
Data
Decimal Point Control....iveeeeseesnences
Demand Mode (B 102 Only) ..ceeeeceosncones
Differences of Fiscal Standard and

Fiscal-Inverted Mask (I1luS.)...seeeeee 3-174
Disk File and Data Communication Timing.. 5-58
Disk File CheCKiuvsvroeenvescsnenosnncnes 3-208
Disk File COBOL Compiler..ceseesscesascses 4-8
Disk File Interrogat€...eceeeeescsssccncsse 3=211
Disk File ProgramS......sseeoseessseassees 4-28
Disk File Read..ieseecisseccassnsssssanss 3-205
Disk File Sort GeneratorS..icsecesecscees 4=12
Disk File Storage....c.ceeeveeeesscossces 2=149
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